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PREFACE 


PROFESSOR PIERRE SEBILEAU 
of the Faculty of Medicine of Paris 
(Translation) 


Several times it has happened that I have Mte the 
preface to a book in French; in placing their works under the 
patronage of my name, my students and friends have done 
honor to an elder, something of which I have CS been proud 
and which always gives me pleasure. 

To-day it is a surgeon of repute of the EE States, Dr. 
Sheehan of New York, who asks me to pre o the medical 
world the treatise he has written on th tie surgery of the 
orbit. Ido so with pleasure, almost IN The chances 
of the great war brought into my se maxillo-facial) at the 
Chaptal Military Hospital sever reri surgeons, some at 
least of whom I saw again, a. fèw years later, at the Interna- 
tional Ear, Nose and Throa, gress held in Paris in 1922, and 
at which I presided. ] tained for me a faithful memory. 
Students or une Ne popularizers of my teaching, have 
received in M e warmest and widest welcome. Of all 
that I have fo n nothing 


And ee ere not, in this preface to an American book, 
written,b nch surgeon, some foreshadowing of that scien- 
tific al ration of which some have dreamed, which others 
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have tried to realize, and which it seems not unreasonable to 
believe is fertile in possibilities? "When there is question of the 
teaching of the medical generations, of the progress of science 
and the popularization of advances made on both sides of the 
Atlantie, why may not our old Latin spirit, so penetrating, so 
critical, so devoted to method, to clearness, to precision, main- 
tain friendly concert with this fresh, young, audacious and 
rapidly evolving spirit of the Americans, who do not allow 
themselves to be embarrassed by old formulas, and who proceed, 
undeterred by technical difficulties, toward a progress to which 
we advance at the hesitant pace imposed by our traditions and 
by our difficulties of realization? 

Dr. Sheehan is precisely one of those who, like Dr. Coakely, 
Dr. Chevalier Jackson and Dr. Ferris Smith, came to France 


two years ago to bring to our knowledge the f ite parts of 
their surgical methods. In the service of my time student 
and present colleague, Professor Lemaitre, taught, in Eng- 


P 


we, and perhaps their 
® 


lish, the best of their operative techni 
example will be followed and enlarged 6thers. 

Dr. Sheehan’s treatise has to N the plastic surgery of 
the orbit. I have read it with the Preater pleasure because it is 
to ophthalmology I owe the sti@y f and my love for the surgery 
of facio-cervical correction(gmd of restoration. That dates back 
to the time, already di oy when I was intern to Professor 
Panas at the Hote e Paris. He was a man of profound 
erudition and Q on of great ability; in his plastic pro- 
cedures about t bit his dexterity and his patience were alike 
unequalled. Q5 admired the one and the other, the second 
perhaps exe more than the first, for, when I was young, it 
certeiot vas not my dominant trait. 
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The work of Dr. Sheehan opens with an exposition, by no 
means perfunctory, however, of the anatomy and physiology. 
The anatomy is confined to what concerns the region; the 
physiology is addressed to elucidation of the features and 
expression, as also to considerations governing the life and 
prosperity of grafts. It is thus, indeed, that anatomy ought to 
be considered in its relation to specialized surgery. This is 
followed by a study of lid disfigurements, congenital, cicatricial 
or paralytie, in the great variety they present, together with 
the esthetic blemishes and the losses of function by which they 
are accompanied. The dominant note in all Dr. Sheehan’s 
recommendation of those procedures for correction which in 
his experience are the best, is his concern for the importance 
of physiological restoration. Thus he is careful to kee continu- 
ally in view the respective roles of the skin, of ee a and 
closing muscles, and also of the tarsus and cilia, in the 
constant play of the palpebral apparatus. r a summary of 
the anatomy of the lacrimal system, of o. which result 
from its derangement, and of the m by which the flow of 
tears is re-established, Dr. Shee esents a study of the 
operative methods for the ii aeryoestis 

The work includes a sa JO) e anatomy and physiology of 
the skin, and of the condi equisite to assure the well being 
of dermic and epider Qr grafts and of skin flaps. He 
emphasizes the DRESS besides the arterial and venous 


circulations, whi re always taken into account in these 
restorations, tagsymphatic circulation is also to be accorded its 
rightful pein and shows that the free and ample 
DANN the lymphatie system must give the plastic 
surge stant ‘concern, both at the time of surgical inter- 
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vention and in the hours and days that follow. The lymphatic 
circulation, alas, is something very mysterious, and since, so 
far, we are so little able to control the distribution and course 
of the blood, I ask myself whether all our ideas about what we 
can do to ensure and to stimulate the lymphatic circulation are 
not just a little chimerical. But at least there are general 
precautions to observe and Dr. Sheehan is right in showing us 
the wisdom of adding to their number. 

His book is a good book and it gives me pleasure to felicitate 
him upon having written it. I thank him for offering me the 


first fruits. 
ae 
ron i pi 1 Le du. 
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This book on the Plastic Surgery of the Orbit follows, at 
two years’ distance, one on the Plastic Surgery of the Nose. In 
both a sincere attempt has been made to present the subject 
in such terms as will commend plastic surgery to the general 
medical profession, and perhaps to surgeons in particular. 
There seemed to be, two years ago, and there still seems to be, 
need that this should be done. There are persons who, without 
the training essential to the practice of surgery, UN seen fit 
to undertake the correction of facial disfigurement certain 
class. As a rule they are sensible of their limi ns, but even 
within the limits they set for themselves t re still capable 
of doing a great dealof harm. Merely u ding them cannot, 
however, do much good. On the co it is fair to them to 
say that in large part they have me capitalized the failure 
of the medical profession to s hat is before the eyes of 
everyone. If such people aregpracticing surgery without being 
surgeons it is mainly beca e. need for such surgery exists 
in civil life and becausé 3s who are in need of help come to 
them for it. If the nyNers of the general medical profession 
knew, as so many\do)not know, what has been done in recent 
years in the development of this branch of surgery, it is fair to 
assume that Ments suffering from disfigurements, instead of 
being 1 QN eir own resources, would be referred by their 
physio competent hands, as happens in every other field 
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of medicine and surgery. It has been somewhat difficult to 
get this message to the medical body, although several in recent 
years have devoted a good deal of effort to the task of 
delivering it. 

Similarly, it eannot be said that the generality of surgeons 
have shown any over-enthusiam in their welcome to the new 
specialty; oftener they will argue that it is not a specialty, even 
though they mildly disavow any interest in the remedy of the 
particular conditions to which the plastic surgeon addresses his - 
best intelligence. "There are signs, however, that this indiffer- 
ence is breaking, for the establishment of chairs of plastic 
surgery in some of the leading medical schools of the country 
would not have been possible without an awakening of interest 
on the part of the forward looking leaders of the profession. 
From these centers, moreover, the ideals havey€athed steadily 
increasing numbers who are fitting themselvegép the work and 
still larger numbers who realize its possihgiities and its part in 
the domain of surgery. O | 

It is probable that the outlook Qu. average surgeon is 
eolored somewhat by the fact e idea of constructive 
surgery is a little foreign to ipaveneral conception and also to 
the usual particular appligat One distinguished surgeon 
remarked recently tha his work surgery was largely 
destructive. Most ud» ould probably comment that their 
application of surg} ethods and principles is directed to the 
eradication of @nq*ftions of disease. It is not surprising if they 
find themsel s On strange ground when the primary require- 


ment is tp the condition of disease be eliminated. But the 
NS does mentally aecept both ideas, the commence- 


mene 
EN 


conditions of health and the constructive application 
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of the principles of surgery, will have no difficulty in adapting 
himself to the new viewpoint. Pn 

It is probable that with many the first thought about plastie 
surgery is that it is concerned mainly with esthetic improve- 
ment. That has to be unlearned. The first concern is for 
funetional restoration, the supreme importance of which no 
surgeon will think of challenging. Plastic surgery is, at base, 
a means to that end. The release of cicatricial contraction, in 
the areas of the orbit, the nose, the mouth, or on the cheeks, is 
the essential preliminary to the restoration of lost function. 
But it would be the most obvious folly to excise an area of scar 
unless one knew that the replacement which follows excision 
will not lead to new loss of function later on. From this it 
follows that from the instant there is a defect in prospect the 
whole concern must be as to the nature and s ot the 
replacement material and for the means of assu Q5 e perma- 
nence of the restoration. ‘There is a consi@exable literature 
inspired by the efforts to determine the be Oerials to employ 
in given conditions. There are "p treatises on the 
use of paraffin, for example, begin with the time this 
seemed a hopeful and useful pietre and ending with 
denunciation of the practice 3s "íot to be admitted in any 
circumstances. More or le same road has been traveled 
in regard to the usefuln ch materials as ivory, celluloid, 
gold, silver, etc., endi each case with the certitude that 
the human tissues( wa’ not tolerate foreign bodies and will 
work unceasing Or their expulsion. There is a literature 
which cep of view as to the relative suitability 


of bone ay ilage in given situations. And even where the 
resort NS grafts is obvious and not to be escaped, there is 
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growing up, during quite recent years, an accumulation of 
papers which embody the experience of this or that operator 
with one or other of the various kinds of skin graft in one 
or another attempt at functional restoration. 

The moral of all this is that for every procedure there must 
be a sound physiological basis. Experiment, trial and error, 
have had their uses, but with every month it becomes plainer 
that much of the error might have been avoided if care had 
been taken to allow fully for the anatomy, physiology, histology 
and whatever else in relation to the particular area or the 
particular material is favorable to function, and what may be 
inhibitive of function. There can be no true understanding 
on these points unless the knowledge is thorough. That is why 
in this book much space has been devoted to chapters designed 
to serve as aids to the memory of the surgeo ho may be 
disposed to take up the work. It is the micro N icture that 


the operator must carry with him, not the oscopic. 
This is especially true in what rel te) the skin. In the 
main these plastic operations are per ed on a surface which 


is afterward exposed to the vie ll; one might say the 
pitiless view of all. Ifin the A of skin grafts the skin is 
treated as though it were so Qe leather its response will be 
to behave like leather, e ially where the scar forms with 
healing of the wound . If it is treated as living tissue, 
with knowledge of 1 mponents and respect for its delicacy, 
the result will fe fibsetier different. 

Here we ent hat is often casually defined as the esthetic 
field. In ré it is the field of the rights of the patient. He 
is entitl the hands of the surgeon, to regard for the whole 
MSS loss involved in his disfigurement. That loss may 
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include, besides impairment of function, loss of the ability to 
earn his living because of the sensitiveness of others to his 
appearance, or loss of the prospect of marriage, or a let down 
in his own estimation, or loss of courage with which to face the 
trials of his station in life, with resulting psychic and ultimately 
physical depression. The choice of replacement skin with 
foreknowledge of its advantages and its limitations is dictated 
by consideration for the benefit of the patient, and to disregard 
that advantage because of any assumed contempt for what is 
merely esthetic would be a grave dereliction of duty. The 
fitting discharge of that duty necessitates unceasing effort for 
the attainment of perfection in the preparation of the patient, 
in the theater, and in the post-operative period. In the first 
and last detail is of the utmost importance, and the effort is 
here made to present concisely the methods : 95 been 
justified by. experience and also the reasons uggest 
their use. 

Here we have the explanation of what 
glance to be the over-elaboration of some 
ofthe book. In many instances the p res described in the 
later chapters would fail of much e effect were it not for 


seem at first 
earlier chapters 


the time taken and measures ado to bring the patient and 
the particular areas involved he best possible state before 
the actual operation is d The difficulties of the post- 
operative period can PAS: nsely lessened if the preliminary 


treatment has bee Ked to the point where the tissues 
themselves are New helpful factors in the process of 


healing. The sanis true in regard to sutures. “Who’s going 
to take out ally e sutures?" was the comment of an observer 
ata ES which expressed succinctly enough the normal 


N 
SÀ 
N 


a 
Re) 


Xvi AUTHOR’S PREFACE 


attitude of the general surgeon toward this kind of surgery. 
And yet, since it is obvious that the wound line when healed 
will be in large measure what the suturing makes it, the utmost 
refinement of method must be striven for and advantage must 
be taken of every advance by whomsoever made. 

There is no danger that any one entering upon this order 
of surgery will find himself wearying of it because of sameness 
and repetition. In the matter of skin grafts, for example, 
there is always the problem of interfering with the normal 
processes of life and of facilitating the restoration of those 
processes. The pedicle graft has its problem of stasis; the 
full thickness graft must be brought back to life after the 
agencies of its nourishment have been cut off in all directions. 
No one can ever be certain as to the extent of the injury to 
cell life when the skin is incised. Actual procedures can be, 
and have been, standardized, but there is no mid: the 
reactions of the tissues to surgical insult. ae the patient 
must be enabled to come through wit e sure knowledge 
that his appearance has been pi uo well as that function 
has been restored. Unless one TR e trouble to know why 
things happen or do not happe hat the tissues will do or 
will not do, there is sol too much dependence upon 
haphazard to be consistenfywith the ideals of surgery. 

The fact is that visti engages in this constructive branch: 
of surgery must NS e is “called” to the work. Willing- 
ness to make tpe cial studies that are desirable is fairly 
general, but es to take the time needed to suture a 
wound line Gyoperly is more or less of an acquired taste. 
Indomital@ patience, such as is required when one has to start 
all in after an unlooked for disaster, is a quality some 
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have and some have not. A little can be developed into a good 
deal, but there must be some store of patience to begin with. 
There must be some artistic aptitude, certainly enough to 
enable the operator to foresee what will and what will not be 
a harmonious relation between the parts comprised in the facial 
picture. Skill with the hands, and the sense of touch, must be 
developed, one need not say to a higher degree than that pos- 
sessed by specialists in other forms of surgery, but to at least 
as high a degree and with a difference of intent and application. 
Yet if one has all this, and lacks that demonic urge which 
drives him despotically to the attainment of an ideal which 
continues to elude his skill, the high satisfaction of constructive 
surgery will be lost, ultimately, in mere mechanical repetition. 

As the case now stands with plastic surgery, no invitation 
to a study of the work would be complete without or on 
each of two subjects that are incidental to it. One nde ention 
paraffin to denounce its injection among human t $; and one 
must mention the keloid scar to voice the gen egret that the 
means have not been found either to prev, S occurrence or 
to eradicate it effectively and with ceyttwny. 

The original resort to paraffi by great surgeons. 
When the error of the practice vey demonstrated, with such 
consequences as are detailed ingy appendix to this book, most 
surgeons abandoned its use ne must suppose that the few 
who still advoeate eve Nimited use of the material are 
unaware of the amp, (onstrated certainty of the injurious 
results. It is nos ent defense that such results may not 
become evident’ Athe point of compelling surgical removal 


until, perhap Orie after the patient and the operator have 
been vig arte But the evil was not at an end when 
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the profession dropped the use of the material What the 
instructed abandoned the uninstrueted took up with. For 
years past victims of facial disfigurement have found their way 
to places where, in return for temporary relief, they have been 
set on the road to evils greater than the first. We blame these 
light-hearted, self-certificated practitioners, and no one would 
think of excusing them, for ignorance, their only possible plea, 
is not one to be allowed as against the victim of the injury 
done. But it is fair to add that until recently the general 
medical profession had not much of an alternative to offer to 
those who sought their advice. True, the basis of what we 
call plastie surgery had been laid by the work of great masters, 
but they were masters whom few had elected to follow. 
Nowadays the case is different. The ravages of war drew 
attention to the multitude of injuries experienced in civil life, 
and to some extent the surgical profession Yoned for past 
neglect. The great hospitals, and the gr medical schools, 
are awakening to the demand that is ri y made upon them, 
with the result that it is now possi O the great population 
centers everywhere, to command acility for the intelligent 
treatment of the cases that been finding their way 
to the hands of those Y are lacking, not, indeed, in 
intelligence of a certain order, but in knowledge of what the 


tissues of the human are, of how they should be treated, 
and above all, in ays they ean command the respect 
that is denied th Perhaps it is a strong statement, but it 


will stand; te pfedical profession can, whenever it chooses 
to make the.concerted effort, put an end to the artificially 
produce ue that follows the injection of paraffin, a plague 
now S ished and organized, as to production, on the basis 
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of a nation-wide industry and in defiance of the medical 
profession as the guardian of the health of the community. 
As to the keloid, it is the sword of Damocles that hangs over 
the head of every surgeon who incises the human skin. No 
one yet knows quite what it is nor how, exactly, it is produced. 
What all do know is that its appearance is to be apprehended, 
and that its coming is to be accounted a disaster. The 
pathologists have distinguished one variety from another, 
ranging between hypertrophied scar and a condition akin to 
sarcoma; but as to its elimination, no more than partial success 
is claimed for any order of experiment, and every method that 
has suggested itself to surgical ingenuity has been tried and 
tried again. It will not be surprising if in the plastic clinics 
the way is first found to eliminate the evil. Certainly there 
will be there an untiring effort to get at the truth mos ug 
tion and to devise means of prevention. At the t, the 
need would appear to be to determine the na 
of the injury to cell life by incision of the what part, if 
any, is played by the toxic action of cells destroyed, 
what can be done to limit the destru etion of such toxic 
detritus, and how far the whole psec can be controlled at 
the initial stages by super- -successfQ)antiseptics, by special con- 
cern for the freedom of lymp ag drainage, or by other timely 
applications. The keloid e mastered; there will be no 
peace for the plastic sur 


In the preparatiow@f the chapters which follow the effort 
has been made Present, in every phase, the best that has 
been done i particular departments. In those chapters 
which ENN nt to refresh the memory of the surgeon, the 
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masters of their several subjects have been freely drawn upon. 
The works of Testut, Ranvier, Hirschfeld, Sobotta, Spalteholz, 
Toldt, Fuchs, Sappey, Hildebrand, Broesike, Corning, to name 
but the most prominent, have been made the basis of study 
for those illustrations, in line and in color, which have been 
produced by Mr. Alfred Feinberg for this volume. My special 
thanks are due to Mr. Feinberg, for the critical perception and 
the inexhaustible patience, as well as the artistic skill and the 
knowledge of anatomy that have distinguished his contribution 
to the making of the book. Of the invaluable special studies 
of Krogh, Cuneo, LeCalve, Hedon, Gaskell, Higier and others 
individual mention is made. And while it might have been 
permissible, out of an experience derived from years of intensive 
application, to present as the most acceptable methods those 
which were of their nature best entitled to that claim, it has 
seemed but fair and right to accord to such MES in the later 
surgery as Esser, Imre, Wheeler, de Bl ics, Blair, Ferris 
Smith and others the credit and adver ent that are their 
due in a work designed to present RA bject in all its facets 
to the surgical and medical pr ns. ‘The work is dedi- 
cated by permission to Mr. D. Gillies, of London, as a 
souvenir of the time pleasa and profitably spent at Sidcup 
in the war hospital wherg»his fame as a surgeon and a leader 
in the new art of BOF surgery were solidly established. 
In this connectio Ni t also refer to the splendid example 
given by Dr. Fe emaitre in placing his service at St. Louis 


Hospital at thAdikposition of those who, with him, have striven 
to make th Ceyirses given at that Hospital, year after year, a real 
InternatiQny focus of effort for the study and improvement of 
E SSE as well as a meeting place for the leading Nose 
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and Throat specialists of all lands. On this side of the Atlantic, 
the same spirit of friendly competition and co-operation as 
manifested by Staige Davis, Kazanjian, Waldron, Ivy, Risdon, 
Coughlin and others has contributed notably to the rapidity of 
the advance that has been made. Finally, I take advantage 
of this fresh opportunity to repeat what was said in the 
former publication, namely, that if it has been possible for 
me to bring to the compilation of this book something of the 
personal authority that may be supposed to be derived from a 
vast and varied experience of such cases as are described and 
dealt with, the fact is wholly attributable to the constant 
interest and encouragement manifested year after year by 
Dr. James MeKernon in his capacity as President of the Post- 
Graduate Hospital and by Dr. John F. Erdmann, Surgical 
Director and Vice-President. I am sensible that Ve d that 
eneouragement any personal contribution of min e new 
braneh of surgery would have been proble cal, if not 
indeed impossible. 
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PART ONE 
ANATOMY AND PHYSIOLOGY 


PLATE I 


PLATE I 


THE ORBITAL CAVITY 


A. frontal bone; B. zygoma; C. inferior orbital fissure; D. 
maxilla; E. lacrimal bone; F. ethmoidal; G. optic foramen; H. 
palatine; K. superior orbital fissure; L. sphenoidal; M. infra- 
orbital groove; 1. supra-orbital foramen; 2. lacrimal fossa; 
3. infra-orbital foramen. 


THE ORBIT IN SAGITTAL SECTION 


A. Orbicularis at infra-orbital sulcus; B. inferior orbj 
septum; C. tendinous expansion from inferior rectus; 
junctival fornix; E. tarsal smooth muscle; F. palpebr 
ularis; G. inferior tarsus; H. cilia; I. tarsal ducts; 
of Riolan; K. conjunctiva; L. superior tarsus an 
glands; M. tendon of levator and superior o 
N. lid skin; O. levator expansion to tarsus, rsal smooth 
muscle; P. tendon from superior rectus 
Q. orbital adipose tissue; R. orbiculagi italis; S. corru- 
gator supercilii; T. frontalis; V. leva Y brae superioris; 


W. superior rectus; X. inferior is . inferior obliquus; 


Z. periostia. 
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I 
THE ORBITAL CAVITY, ITS CONTENTS AND COVERING 


The orbital cavity is four sided at the opening (aditus 
orbitae) and posteriorly forms a three sided pyramid. 

The walls are formed: | 

1. Above by the frontal bone, which from the supra-orbital 
ridge curves inward and downward to where it meets, in a 
fairly straight line, extensions of the zygoma, the sphenoidal, 
the ethmoidal and the lacrimal; 

2. Lateralward and below, by the zygoma, whieh curves 
inward and medianward to its junction with the spi&po dal and 
the maxilla; 

3. Medianward and below by (a) the maxi whose orbital 
extension, curving inward and upward, Ux below with the 
zygoma, above with the lacrimal, RES and palatine, 
and ends, centrally, in the R ulcus and the inferior 
orbital fissure; and (b) the lacytmsl, which unites with the 
maxilla, the frontal and the et Sal: 

4. Centrally and psa (a) by the orbital extension 
of the sphenoidal, whichNs@iéfced, posteriorly, by the superior 
orbital fissure and EO men opticum; its junctions are with 
the frontal, the zy and the ethmoidal and it ends at the 
orbital fissure? Q» the lamina papyracea of the ethmoidal, 
which lies in @ween the frontal, the lacrimal, the maxilla 
and the oidal; (c) a small extension of the palatine, 
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enclosed between the ethmoidal, the sphenoidal and the maxilla, 
on the median aspect of the inferior orbital fissure. : 

The inferior orbital fissure is overlaid by fascia, associated 
with which are found fibers of smooth muscle (Müller's) ; their 
contraction presses the eye forward and the eye sinks with 
their recession. (Plate 1.) 


The Orbit in Sagittal Section. 

The bony orbital cavity is curtained by the eyelids and 
within the enclosure the eye, centrally supported, functions. 

The eye is ensheathed, except for the cornea, with a 
capsule of connective tissue membrane (Tenon’s capsule), 
which, at the conjunctival fornix, becomes continuous with the 
conjunctival membrane. The latter, covering the anterior 
curvature of the eyeball and extending from cul\le-sacs above 
and below to the free margins of the lids, f sae within 
which is contained the fluid emanatin m the lacrimal 
glands. When the lids are closed this sealed, except for 
such flow as may proceed into the through the lacrimal 
passages. e 

The space between the c@antetive tissue sheath and the 
bony walls is filled, in the @ , with fatty tissue, between 
which and the bone is Ge thin layer of periosteum, the 
periorbita. 

The space thus d is covered by a movable anterior 
border, the a ras a fibrous filament which, arising 
in rather den onnective tissue at the supra-orbital and 


infra-orbita Cnargins, extends to the surface of the free 


margins e eyelids, where its termination is marked by a 
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eyelashes. It therefore divides the lids into two parts, which 
can be separated by dissection along its anterior surface. The 
fatty tissues of the interior of the orbit adjoin the posterior 
surface of this filament at the parts nearest the orbital bones. 
In its extension through the upper lid it is in close relation 
with, and is crossed by, tendinous fibers from the muscles 
which influence the lifting of the lid. Other fibers reach and 
cross the corresponding filament in the lower lid. 

Attached to the eyeball and governing its motions are the 
superior, inferior, medial and lateral rectus muscles and the 
superior and inferior obliquus muscles. Above the rectus 
superior, and running parallel to it, the levator palpebrae 
superioris muscle passes outward to establish its relations 
with the upper lid, in the raising of which it is the principal 
factor. Underlying it is the smooth muscle of TY 

Anterior to the orbital septum are the m and skin 
which form the outer section of the lids; po or to it, and 
closely adjoining the conjunctiva, is the ARO ate. (Plate 1.) 


CN 
Ó 


II 
THE EYELIDS 


The eyelids are two thin movable folds which curtain and 
protect the eyeball and whose cover is of the external skin. 
Beneath the skin is the orbicularis oculi muscle. 

The lid region extends from the eyebrow, a hairy ridge 
situated over the supra-orbital eminence, to an ill defined 
suleus over the infra-orbital maxillary margin. Both as to 
general extent and as to the inner, palpebral portion, the 
upper lid is somewhat larger than the lower. Te upper lid is 
freely movable by the muscles which contro the lower lid 
moves very little, and, as compared with th er, very seldom. 

When the lids are open their rims for e palpebral fissure, 
an elliptical space averaging 30 mm. een within which the 
eye is visible. The width of the Vo pede with individuals 
and with races. Normally it & iform for both eyes. It is 
the width of the fissure rater Sa the actual size of the 
eyeball which determine Bye observer’s impression as to the 
eyes being large or sm OF Frontispiece. ) 

In what is calle&\ ening the eye” the upper lid is raised 
by the action Qo palpebrae muscle (with some help 
from other mus The lower lid sinks a very little, mainly 
by its own S but influenced slightly by the pull of muscles 
D CUL e eye inferiorly. In raising the upper lid the 
retr NS of skin and muscle causes a furrow to form between 
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the eye and the orbital margin, over which the loose skin of the 
superior portion falls in a fold. There is no corresponding 
displacement in the lower lid. 

“Closing the eye" may be voluntary, in which case the 
orbieularis muscle performs its function by closing the fissure; 
or it may be involuntary, as a reflex action following a sensory 


AO ay 
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Fig. 1.—Eye open shows commissure above horizontal line. 
Eye closed shows it below. 


disturbance which excites the trigeminal nerve, di sentinel 
of the eye.” 

When the eye is open, the external mO een to be from 
2 to 3 mm. above a horizontal line dra rough the inner 
angle; when the eye is closed the AN rop: about 5 mm., 
so that it rests 2 to 3 mm. below Xhe horizontal. The inner 
angle remains constant because ohe strong adherence to the 
maxilla, outside the orbit, o medial palpebral ligament to 
which the lid muscle is d; whereas the corresponding 
ngle, the lateral palpebral raphe, 
adapts its position tensions exerted by the muscle, whose 


fibers are lightly jnsefted in it. (Fig. 1.) 
In firm sae of the lids complete contact between the 


upper and ower is established at the rims. Normally, 
this ENS n is present in sleep, during which (Bell’s 
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phenomenon) the eyeball rolls upward, thus increasing the 
protection of the cornea by the upper lid even if the fissure is 
not completely closed. 

A horizontal cross section of the lid would show, from 
within outward, the following constituent layers: conjunctiva, 
tarsus, orbital fascia, muscle and skin. Conjunctiva and skin 
become continuous at the rim margins. (Fig. 2.) 


Conjunctiva. 


The eonjunctiva forms the lining of the lid. Turning, at 
the conjunctival fornix, it forms a cover for the anterior portion 
of the eyeball. It has three areas in which differences in 
mobility are to be distinguished. At the fornix it is present 
in such quantity and in folds so numerous that no strain is 
exerted upon the eye, which therefore can movgsN\dependently 
without influence from or upon the lid. Ant to the fornix, 
on the palpebral surface of the upper li MS the retro-tarsal 
fold, the part affected when the lid rawn upward and 
inward. Here the ae is We) lax and appears in 
numerous horizontal folds. nN hird or tarsal area the 
conjunctiva adheres et S the underlying tarsus. So 
that in its three divisions t! fe yconjunctiva (a) rises and falls 
with the tarsal plate, folds in correspondence with the 
palpebral skin folds o ) facilitates free movement of the 
eye. (Fig. 2.) EN 

When the eG: e closed the eye is completely enveloped 
by the conjunctival sac. This sac receives the emanations of 
the lacrint land through minute perforations of the con- 
junctiv number of points on the lateral side of the upper 
lid NS are the openings of the ducts from the lacrimal gland 
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hi Fig. 2—Upper lid in riers (after Fuchs). A, gland of Krause; B, conjunc- | 
tival fornix; C, Müll&r sooth muscle with levator; D, retro-palpebral folds; E, 
forward expansion_of ator; F, levator expansion to tarsus; G, upper arterial 

| arch; H, superéo sal glands; I, conjunctiva over the tarsus; J, tarsus and 

| Meibomian gl .- lower arterial arch; L, opening of duct from Meibomian 

| glands; M, m of Riolan; N, rim membrane; O, gland of Mall; P, cilia and 

| their folji , Skin covering; R, orbicularis muscle strands; S, sweat gland; | 


i T, pe SN of orbicularis by levator tendon; V, lanugo hair; W, pars orbitalis iH 
of t ictilaris; X, orbital fascia; Z, fatty orbital tissue. | 
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giving issue to its secretion. Closely investing the conjunctiva 
itself are two sets of accessory lacrimal glands, those of Krause, 
immediately forward of the fornix and in approximation with 
the inferior lobe of the lacrimal, and the superior tarsal glands, 
which are near the anterior extension of the superior lobe. 
(Kip. 2.) 


The Tarsal Plate. 


The tarsus, a firm plate of dense fibrillary connective tissue 
(not cartilage) semi-lunar in shape, occupies about two-thirds 
of the height of the palpebral portion of the lid. At the rim it 
extends nearly the whole length of the lid and finds attach- 
ments to the medial and lateral palpebral ligaments. The 
average adult length is 25 mm., the width in the upper lid 
10 mm. and in the lower lid 5 mm. The plat Q ributes to 
the support of the lid, establishes its form "QN vital factor 
in its functioning. It is closely invested e conjunctiva 
on the one side and by the orbital septu © e other. (Fig. 2.) 

The tarsus contains, in the upper i out thirty elongated 
sebaceous glands (Meibomian); lower lid twenty to 
twenty-five. They can be seen«through the translucent con- 
junctival membrane when the Kis everted. (Plate 2.) Each 
consists of a single straigh he or follicle, with numerous small 
diverticuli. The hg Rumor by a basement membrane 
and are lined at the’ outh by stratified epithelium. The 
deeper parts aoa offshoots are lined by a layer of 
polyhedral cells. he tubes are imbedded in grooves in the 


inner surfaci the tarsus. Round alveoli open into all sides 
of the d O (Plate 2.) The cells undergo fatty change and 
give S fat-containing secretion at the openings at the rim. 
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PLATE II 


GLANDS OF THE TARSUS 


A. structure of the Meibomian glands (magnified); B. open- 
ings of the ducts. 


THE LIDS VIEWED FROM WITHIN 


A. position of inferior lobe of lacrimal gland (indicated); 
B. superior lobe of lacrimal gland; C. openings of ducts from 
lacrimal gland; D. tarsus, showing Meibomian glands; 
E. lacrimal puncta; F. caruncula; G. conjunctival fold; 


H. co 
junctiva; J. openings of tarsal ducts. Ka 


THE CILIA 
A. connective tissue and fascia; B. hair folliMles> C. lid 
rim; D. cilia (magnified). x$ 


THE ORBIT AFTER E EYE 
A. Retroverted eyelids; B. cros s of optic nerve; 
C. tendon of medial rectus muscle D. anterior surface of 


aponeurosis; E. tendon of pe liquus; F. of superior 
rectus; G. of external T e HY inferior obliquus; I. of 
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This sebum lubricates the lid, protects its border from macera- 
tion by the tears, and renders watertight the closed palpebral 
fissure. 

At its superior border the tarsus in the upper lid is invested 
by one of the tendinous expansions of the levator muscle, and 
at the inferior border of the lower lid there is attachment to 
fibers emanating from the inferior rectus muscle. 


The Levator Muscle. 


Within the curtain formed by the orbital septum, also, is 
the muscle which is specifically concerned with the raising of 
the upper lid, the levator palpebrae superioris. As it emerges 
from the orbit the muscle divides into tendinous expansions, 
four of which have been identified. A tendon CN sheath, 
which is closely identified with the muscle, follow, t e septal 
filament to the upper orbital margin; fibers t have been 
found inserted in the frontalis muscle. w this, a fan 
shaped tendinous expansion fuses with septal fascia and 
sends fibers across it, through the aps of the lid muscle 
(orbicularis) to the deep surface ef skin. Below this again 
a second fan shaped expansiongapeomes continuous with the 
tarsal plate, to which it is fiyly attached at the upper border 
of the tarsus. A fourth SON sion, below and posterior to the 
others, runs to the ui ival fornix. There is no corre- 
sponding muscle in qm werlid. (Figs. 2, 2a.) 

The action oÁ tlle levator, however, is not wholly inde- 
pendent, d concerned; as one of the muscles within 
the orbit, iy uencing the motions of the lids. For most 
of thei (eth the levator lies directly upon the superior 
rectin scl and is joined to it by bands of fascia within which 
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the fibers of the two muscles are so united that practically they 
have a common insertion in the tarsus of the upper lid, as well 
as in the lid muscle and the skin. As they part company a 


lev. palp. sup ree 
5 e £ 
y v ow 


rect.sup. 


optic nerve 


fascia bulbi 


rect. inf— 


Fig. 2a.—To illustrate the expays§ f the levator (after Testut). 1, to the periorbita; 
2, forward to the orbic NO. to the tarsus; 4, to the conjunctival fornix. Also 
the relation between i N th and that of the rectus superior. 


small tendon ad the rectus reaches out to join the levator. 
Not only, € CPfore, does contraction of the superior rectus 
muscle r the eye; it also helps to raise the lid and so to 
forme tarsal folds in the skin and conjunctiva. In the 
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lower lid a tendinous slip running forward from the inferior 
rectus muscle connects with the fibers of that lid and other 
fibers reach the muscle and the skin. Movements of the eyeball 
due to the action of these muscles therefore exert an influence 
upon the movements of the lids, and injury to or paralysis of 
the superior and inferior rectus muscles may interfere with 
the alignment of the lids at the palpebral fissure. The external 
and internal rectus muscles also, by the prolongation of their 
tendons, act upon the lids, particularly at the canthi. 

There is also, in each lid, an organic smooth muscle, whose 
fibers are innervated by the sympathetic. In the upper lid 
this muscle underlies that expansion of the levator which is 
attached to the concave surface of the tarsus. The strands run 
not with the tendon but across it. In the lower lid the expan- 
sion of the inferior rectus is similarly underlaid. ay again 
there is attachment to the concave surface of the Xs : 

The innervation of the levator palpebrae is 
motor (third) nerve, which serves also the re perior, inferior 
and medial and the obliquus inferior. rectus lateralis 
derives from the abducent (sixth) Q: obliquus superior 
from the trochlear (fourth). AN 

As the expansions of the lev(t) attach themselves to the 
tarsus and the fascia of the Qhital septum, the fibers spread 
across the orbit from sid ide, forming a transverse liga- 
mentous band which is Ched to the margins of the cavity. 
(Plate 3.) On the A side it is fixed over the supra-orbital 
notch; on the TERT after passing’ between the superior 
and inferior lobet the lacrimal gland, it is fixed to the frontal 
bone. Wh Qr muscle contracts the effect is to raise the 
tarsus NS one attachment, the skin and orbicularis muscle 


the oculo- 
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through a second, and to produce an accommodation in the 
conjunctiva with a third; but a check is placed upon the 
retraction, since the lateral and medial parts of the ligamentous 
band are stretched by the upward pull. The fibrous attach- 
ments to the curtain formed by the orbital septum account for 
still further resistance. The upper boundary of the palpebral 
fissure is established by the pull of the levator under check of 
these resistances. 


The Ocular Muscles. 


The accompanying drawing (Plate 2) indicates the positions 
of the remainders of the ocular muscles, at their points of fixa- 
tion.in the aponeurosis, when the eye is removed. Generally 
the levator palpebrae is spared and continues into the lid. 

SE 


The Orbital Fascia. NS 

These elements of the inner or tarsal di n of the lid are 
completely overlaid and separated fron exterior or pre- 
tarsal portion by the orbital sept Fig. 2), the outer 
margins of which are attached und the bony orbital 
margin. At the medial canthus ere is a strong supplementary 
attachment, above the general l, extending from the canthal 
angle and rigidly affixed e maxilla, the medial palpebral 
ligament. There is a si , but less rigid attachment, at the 


same level as the "AN the curtain, at the external canthus, 


the lateral palp aphe. These ligaments are practically 


tendinous extenstevfs of the tarsal plates, united at the outer 
canthus, at € ner canthus separating, one obtaining fixation 
above xe e other below, with the tear sac between. 


MENS 
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| The Orbicularis Muscle. 

í The orbicularis oculi muscle, which overspreads the whole 
area between the eyebrow and the infra-orbital margin, is a 
transversely oval sphincter muscle which surrounds and 

| occupies the lids. The outer portion (pars orbitalis) is com- 

posed of coarse fibers which spread into the temple, forehead 
and cheek. The inner portion (pars palpebralis) is composed 
of finer fibers, which directly underlie the skin of the eyelids. 

It is firmly joined to the skin only at and near the rims, where 

there is a strong plexus of elastic fibers. (Plate 4.) 

At the inner canthus of the eye the muscle fibers are firmly 
attached to the medial palpebral ligament on its surface, while 
another set of muscle strands follow the posterior section of 
the orbital fascia and are carried out beyond its jungkion with 
the orbital margin (Horner’s muscle). When WA latter 
strands contract they draw upward that part he fascia to 
which they are attached. By so doing EE pressure 

upon the tear sac, which lies between dox and the 
posterior attachments of the orbital en to the maxilla. At 
the outer eanthus the insertion ch lighter, the muscle 
strands simply eurving aeross t o lids and meeting, con- 
tinuing the curve, over the latoa palpebral raphe and outward 

over the temple. (Fig. 2. e 

The function of bfeularis is to close the eye. It 
derives its innervati om the facial (seventh) nerve. It is 
said to have aa muscle fibers (innervated by the sym- 
pathetic) amen@jts strands. Midway of the upper lid, where 
the fibers fr N e levator cross its strands, it is in touch with 
the ANN antagonistie action by which the eye is opened. 
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A very delicate balance of forces normally exists, so deli- 
eate that ordinarily the contraction is believed to be confined 
to the muscle of Riolan, a small outlier of the orbicularis, 
separated from the main muscle by the tissues in which are 
the roots of the cilia and lying close under the rim margin. 
(Fig. 2.) 

To effect firm closure of the lids, the outer or orbital part 
of the muscle comes into play as well as the palpebral sphincter. 


Eyelid Skin. 


The skin of the lids is extremely thin, thinner than in any 
other part of the body. The papille of the corium are small 
and weakly developed, except at the edge of the rim. The 
subcutaneous tissue is very loose, poor in fat and sometimes 
devoid of fat altogether. Fibers of the under KGN rbicularis 
muscle are found in the corium as high as posta layer. 
Although thus intimately attached to the ularis, it is only 
at the rims that the skin is other t So) oose. There it is 
closely united to the tarsus by ep ae dea tissue. (Fig. 2.) 
The skin is poorly endowed wit ic fibers, again excepting 
at the rim, where they are mpi and strong. It wrinkles 


up and stretches out again withthe opening and closing of the 
eyes. With age the wee are confirmed as the little 
1 


elasticity there was din@histes. 
The cellular ti below the skin, and also below the 


palpebral muscl€, loose, thin, almost devoid of fat, easily 
infiltrated began fluids, and therefore easily distended 
(hemorrhagew" edema, ecchymosis, etc.) Even atmospheric 


PENY ay produce distension, so easily are the issues 
infil 
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PLATE III 


THE LEVATOR PALPEBRAE SUPERIORIS 


A. emergence of levator tendon; B. supra-orbital artery; 
C. anterior lamella of levator; D. superior lobe, lacrimal 
gland; E. inferior lobe, lacrimal gland (outlined), and expan- 
sion of levator between the lobes; F. superior tarsus; G. lat- 
eral palpebral raphe; H. inferior tarsus; I. orbital sept&m; 
J. medial palpebral (tarsal) ligament; K. medial atta mii 
of levator expansion; L. attachment at the trochlea x 


THE TARSUS AND ORBITAL SEP 


A. muscle of Horner; B. medial pal A d) igament; C. 
corrugator muscle; D. and F. lateral inscia of orbicularis; 


E. lateral palpebral raphe; G. orbital 


PLATE III 
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| 
The skin of the lids is invested with pigment cells peculiar | 
to itself. More numerous in dark skin than in fair, they cause | 
a coloration varying from golden yellow to brown, and, since | 
they move about, give rise to variations in the coloration. In 
some persons the emanation of the sweat glands, which are 
present in the eyelids in considerable numbers, has a bluish 
pigmentation (chromhydrosis); it imparts that color to the 
surface upon which it exudes. The deposit can be washed 
off, but not infrequently it is artificially simulated by those who 
fancy the somewhat bizarre effect. 


The Cilia. 

Numerous minute hairs appear in the skin of the lids, but 
the distinguishing feature in this respect is found inj the two | 
or three rows of long hair, deeply rooted in th Si whose | 
extensions curve outward to form a protectiv Green for the 
eyes in front of the palpebral fissure. The@ceous glands 
of these hairs lie very close to the surface @ongside the roots | 
of the hairs of the innermost row, n the hair and the | 
muscle of Riolan, is the gland of Quem may open into 
and pass through the sebaceous e nearer the surface. This 
gland is not so complex at its,s@tretory end as the ordinary 
sweat glànd but its het eventually the same. (Fig. 2; 


also Plate 2.) Se 


Blood Vessels. O 


The Seen aay in its lower arch lies along the rim 
just beyond ia roots and in the connective tissue between 


the tarsus the orbicularis muscle. The artery of the upper | 
arch IN ediately above the tubular glands over the tarsus; 


~\ 
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its arch follows the curve made by the distal border of the 
tarsus. From these two locations there is a general infiltration 
of the parts through the agency of many small vessels. The 
conjunctival veins connect with the ophthalmic, the pre-tarsal 
with the angular and superficial temporal. (Fig. 2.) 


Lymphaties. 

In the conjunctiva especially the lymph system is richly 
developed. In the tarsal area there are two plexuses which 
anastomose, one pre-tarsal, the other post-tarsal; the communi- 
cating channels penetrate the tarsal plate. At the free borders 
of the lids the lymphatic network, which occupies the whole 
eutaneous surface of the lids and also the whole of the con- 
junctiva, becomes extremely close. The terminal trunks form 
two groups. Some run inward toward the AW canthus 
and join a descending trunk from the superci(ay space, which 
conducts to the submaxillary glands. Ot * which drain the 
outer three-fourths of both lids, run ND ely downward and 
backward into the parotid glands e urieular). (Plate 5.) 


Nerves. x 
In the upper lid the ein endings are derived from 


the branches of the opht e; in the lower lid from the infra- 
orbital branch of IN ior maxillary. A more extended 
study is reserved ie other place. 


The Free Margit 


At the 4 margins of the lids the skin and conjunctiva 
pass oy d become continuous. Along the rims, and two- 


ENS he way back, a row of points mark the openings of 


a 
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the ducts from the Meibomian glands of the tarsal plate. 
Slightly anterior to these can be seen the fine gray line which 
marks the termination of the orbital fascia, and from which 
the lid. can be dissected to separate the parts anterior and 
posterior to that dividing filament. (Fig. 2.) 

The palpebral fissure formed by the rim margins ends 
differently at its two extremities. The lateral angle (external. 
canthus) ends at a sharp point and whenever the lids are drawn 
apart there is some stretching of the delicately duplicated skin 
which here connects the upper with the lower rim (external 
commissure). At the inner (medial) angle there is a horseshoe 
noteh, devoid of cilia, within which lies, and is seen, the 
earuneula, a small body possessing minute glands which dis- 
charge a white substance, and which is also an atcessory 
lacrimal gland. In front of the caruncula is t C dus 
membrane" or “third eyelid,” the plica semi-lu Aes, a fold of 


the bulbar conjunctiva formed where the up rnix is little 
distant from the lower. In negro races XN fold frequently 
contains a small. cartilaginous plates white races this 


These lie within the lacrimal | of which the boundaries 
are the borders of the horsesh ve formed by the rims at 
the inner eanthus. At the er the horseshoe, one on each 
rim, are the lacrimal pt e points from which the tears 
begin their passage, DS canaliculi also in the lid substance, 
to the lacrimal sac. (C j | 


condition is scarcely ever sna i ontispiece. ) 


The Eyebrow. c 
The eye e the termination superiorly of the eyelid 
area. I WY rms generally, but not accurately, to the superior 


ae 
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orbital margin. On the nasal side the head of the eyebrow 
is below the line of the bony margin; the body of the eyebrow 
curves above that margin; the tail, descending on the temporal 
side, tends rather to complete the arc of the eyebrow itself than 
to follow the side of the orbit. (Frontispiece.) 
The eyebrow hair is, ordinarily, thick and in considerable 
number. The skin is much thicker than in the area below 
(eyelids) and considerably 
mura thicker than in the area 
Corrugator m above (forehead). It con- 
tains numerous sweat 
glands and very voluminous 
sebaceous glands are an- 
outer " nexedstos the Hair follicles: 
f Levator tendon Below K in is a mus- 
Fig. 3.—Relations of the tissues at the eyebrow. cular lay, arking, over 
most extent, an over- 
lapping of the frontalis muscle by O rs orbitalis of the 
orbicularis. From above the inner hus, and for approxi- 
mately half the width of the orbit (bo) frontalis and orbicularis 
overlie the corrugator supercj fi muscle, whose fibres, origi- 
nating at the nasal eminence,péss outward under the eyebrow 
and join with the stran the frontalis. Contraction of the 
muscle produces verti ds in the skin of the forehead, for 
which reason it is “the muscle of grief.” Its innervation 
is from the faci enth) nerve. (Fig. 3.) 
The sub-musttlar layer is of loose connective tissue, which 
facilitates, movements of the eyebrow. The periosteum 
here i$ and strongly adherent to the frontal bone. 


S 


Frontal m 


wa! — Orbicularis 
Skin’ 


Orbital septum 


a 


| 


Vi MTAJI 


| MAT2Y2 JAMIA0Ad SHT | 


l—€— e r ^ kan creecy [1 
GONTIER ne. t BUSA «t 

rf "Eus! Sueno AN ~ 
g) Isnso lonirios! "f 


rsh wD 


wIps 
SViBY 


v See E PS 

aqLIQYa HHT "O 

-nort .4 smir bil .O ;atlasdogisg ats -ailstida 1 
[nibor ts normas g loans eho troo A alo iig} 

Y ist NO promfosiis .D :1noniegil | 


PLATE IV 


THE LACRIMAL SYSTEM 


A. lacrimal gland; B. puncta; C. caruncula; D. canaliculi 
and duct; E. tear sac; F. lacrimal canal (showing muco-peri- 
osteal constrictions); G. Hasner's valve and nasal orifice; 

H. cornea; I. ocular conjunctiva; J. orbital adipose tissue. xS 


THE MUSCLES OF THE EYELID Q 


A. pars orbitalis; B. pars palpebralis; C. lid rim; (S 
talis muscle; E. corrugator muscle; F. ranm C edial 
ligament; G. attachment at lateral raphe. 


PLATE IV 
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III 
THE LACRIMAL SYSTEM 


In the conservation of the eye two main purposes are served 
by the functioning of the lacrimal system. The liquid excreated 
by the gland protects the eye against exposure to the drying 
influence of the air; by its presence it maintains a balance as 
against the fluids within the eye, so preventing their evapora- 
tion, whose consequences might also be serious. Secondly, there 
must be free movement of the eye within the lid MS the 


lacrimal liquid supplies the lubrication which ma is pos- 
sible. Any irregularity of the lids interferes wi e discharge 
of these functions, and any derangement he excretory 
mechanism reacts injuriously upon the li d upon the eye. 
(Plate 4.) ! CN 

The Lacrimal Gland. K 


superior, the other inferior, pying the upper lateral angle 
of the orbit. A N sion of the levator palpebrae 
muscle, together with rbital fascia to which it is attached, 
separates the uppér m the lower gland in their anterior 
relation; the under Surface of the lower gland rests upon the 
conjunctiva. SN to six ducts from the upper gland, passing 
through £t er, open on the conjunctiva, and as many 
others qi rom the lower gland direct. 


Gà 21 


The laerimal gland consists tr portions or lobes, the one 
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After numerous analyses, the tears have been computed to 
contain 98.223 per cent water, 1.257 per cent salt, and traces 
of other materials. 


The Puncta and Canaliculi. 


The liquid finds its way toward the inner canthus where it 
accumulates in the lacrimal lake, which is bordered by the 
horseshoe bend of the internal commissure of the lid. Its 
outward course begins at the lacrimal puncta, two openings in 
the lid margins, one at each end of the curve. The puncta 
lie side by side when the lids are closed, being placed not exactly 
opposite each other. As they are lined by a ring of strong 
tissue these drainage points are always open. Through them the 
fluid passes into the canaliculi, two small tubes, one from each 
lid rim, each of which has two areas of dilati nd two of 
constriction. At a distance of 2 to 3 mm. fr e puncta the 
two meet in a single tube, through which GA is continued 
for another mm. to an opening in Qu rf sac. Ls poini 
of discharge is about on a level wit caruncula; the head 
of the sac is about 2 mm. higher, level with the highest 
expansion of the upper canaliéglus and therefore well above 
the lacrimal punctum on the Mer lid. 


The Lacrimal Sac. 

This upper part Whe sac, which normally must be filled 
with air, is suhgeckhso compression when the two divisions of 
the medial pal al ligament are approximated, as by the 
contraction orner's muscle, the “winking muscle." Com- 
pression Che air-filled upper chamber operates to force the 
S at may be in the lower part of the sac downward 
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into the lacrimal canal, as also to press the liquid which may 
be in the sac already past the valves which are formed in the 


eanal by the mucous membranes attached to its bony walls. 


o 


A? 


The dilatation of the sac at the upper end, immediately 
following the release of muscular tension, produces aspiration 
of the liquid in the canaliculi. At the lower end of the sac 
proper there is sometimes, but not invariably, a partial con- 
striction caused by a localized enlargement of the mucous fold 
by which the sac is lined. 


The Lacrimal Canal. 

From this point a mucous lining continues downward, 
investing the walls of the lacrimal canal, a narrow channel, 
12 to 16 mm. long, enclosed between the superior maxilla, the 
lacrimal bone and the inferior concha of the no X opens 
into the inferior meatus of the nose. The te pac, above, 
adjoins, on its inner surface, the middle nas atus. Along 
the course of the canal there are MD some of which 
almost close the orifice. Five of ley folds (valves) are 
identified by name. In the child the CSS. an almost perfect 
cylinder, but with age it is rong develop irregular aspects 
corresponding to pressures ingiderital to the growth of the 
individual. It is this irreg My of the bone surfaces, taken 
with the variability of us folds, that accounts for the 
notable differences ob d in the permeability of the canal, 
whether by liquids @r Dw'/air. Cases are known in which tobacco 
smoke, taken in.at“the mouth, has been emitted through the 
puneta on the . At the other extreme, the Hasner valve 
may so cea cover the basal opening of the canal that 
the ENS nnot be located by probe from below. Normally 
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the orifice is in the roof of the meatus but sometimes it 
is found at the end of a groove on the descending wall. 
Testut describes six different forms of presentation of the 
orifice. 

The normal course of the lacrimal fluid is diverted 
altogether if the puncta are withdrawn from their relation 
to the lacrimal lake, as happens, for example, in ectropion of 
the lids. Or it may be arrested in the canaliculi or the common 
tube as the result of trauma or of inflammation in the lacrimal 
portion of the lid, that part designated by the horseshoe curve 
at the inner canthus. Or it may be interrupted at the junction 
of the sac with the canal, at one or more points within the 
the canal, and at the basal orifice. The interruption may be 
caused by an inflammatory condition or by a deposit of mucus, 
discharge being resumed if these conditions Ner. Thus 
the condition may alter from day to day. S a permanent 
stenosis develop, at either end of the ca or at one of the 
valvular constrictions along its length(^Whe functions of the 
sac, the canaliculi and the puncta resa disorganized. 
With the advent of septic condi(iong here will be inevitable 
effort for expulsion, partly by f$reversal of the natural course 
of the fluid, partly by the ceMion of fistulae opening lower 
down on the cheek. Th@yeturn of infected fluids to the 
conjunctival sae throu e puncta on the lids is evidently a 
grave danger to thé im 
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PLATE V 


ARTERIAL SUPPLY OF THE ORBIT 


A. external facial; B. external carotid; C. internal carotid; 
D. transverse facial; E. orbital; F. temporal; G. ophthalmic; 
H. supra-orbital; I. frontal; J. inferior ophthalmic; K. medial 
palpebral; L. lacrimal; M. nasal; N. angular; O. infra-orbital; 
P. pterygoid-palatine; R. internal maxillary. 


VENOUS SYSTEM OF THE ORBIT 


A. internal jugular; B. external jugular; C. pleryeoid 
plexus; D. transverse facial; E. transverse sinus; r AS 
cial temporal; G. cavernous sinus; H. frontal; 
orbital; J. superior ophthalmic; K. inferior S 
anterior facial. 


LYMPHATIC SYSTEM OF on 


A. deep cervical glands; B. superficial c Qc. parotid; 
D. maxillary; E. deep facial; F. We upra-mandib- 
ular; H. sub-maxillary. 


NERVE SUPPLY Pd Ope 
A. lacrimal; B. maxillary; C isnt D. facial 
E. anterior auricular; F. tempor* ^ G. optic; H. ophthalmic; 
I. infra-trochlear; J. su bital; K. frontal; L. supra- 


trochlear; M.-N. nasal; umfa-orbital. 
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IV 
ARTERIES AND VEINS OF THE ORBIT 


Arteries. 


The arterial supply of the orbit proceeds from the Internal 
Carotid artery by way of the Ophthalmic and from the External 
Carotid by way of the Facial, the Tranverse Facial, the Internal 
Maxillary, the Zygomatie and the Frontal Temporal branch 
of the Superficial Temporal. (Plate 5.) 


The Ophthalmic and Its Branches. 


Within the orbit branches of the Ophthalmic suey the eye 
and its muscles. The branches which emerge wee serve 
the lid region are the Supra-orbital, the ae al, the Nasal, 
the Medial Palpebral and the Lacrimal. e 6.) 

The Nasal terminates on the sidd o) e nose, where it 
anastomoses with the Angular branck of the Facial. 

The Palpebral divides, near the) inner canthus, into two 
branches, the Superior and I or Palpebral. The Superior 
Palpebral passes across the@ rallel with the rim and close 
to the margin; a smaller. Anch forms an arch roughly parallel 
with the distal ed the tarsus in the upper lid. The 
Superior Palpebra| arastomoses with the Supra-orbital and, 
on the lateral side of the lid, with the Lacrimal and the 
Zygomatic-orypivet branch of the Temporal. 

Wr Palpebral anastomoses with the Infra-orbital, 
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the Transverse Facial, the Lacrimal. (laterally) and the 
Angular (medially). 

The Lacrimal, as its name indicates, supplies the lacrimal 
gland before emerging to the lid, where it joins with the 
Palpebral arteries of both lids on the lateral side. Its several 
other extensions do not come within the present purview. 


The Facial and Its Branches. 


The External Maxillary (Facial) artery enters the orbital 
region only through its terminal in the Angular, which 
anastomoses with the Nasal and Inferior Palpebral branches 
of the Ophthalmic; also with the Infra-orbital, supplying the 
lacrimal sac. 

Terminals of the Transverse Facial fuse with branches of 
the Infra-orbital in the lower lid. A 

The Middle Temporal, or Orbital, or Z atic, as it is 
variously named, supplies the atone @ S and in the 
eyelid, which it enters laterally, nee lateral angle, anas- 
tomoses on that side with the ENS) nd the Lacrimal. 

. Terminal branches of the F Temporal also carry a 
supply to the orbicularis an& to the frontalis muscle ; they 
anastomose with the Lacrim&Dand the Supra-orbital. 


The Internal Maxillary 


The Infra-orbit anch of the Internal Maxillary, while 
in the infra-orpi roove on the way to the foramen, sends 
branches to th ferior rectus muscle, the inferior obliquus 
muscle and > lacrimal gland. Also within the orbit another 
small b h, the Orbital Meningeal, anastomoses with the 
Lact 
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PLATE VI 


ARTERIES OF THE ORBIT 


A. ophthalmic; B. external carotid; C. to superior rectus 
muscle; D. lacrimal (gland raised); E.. supra-orbital; F. 
frontal; G. medial palpebral; H. nasal; I. palpebral superior 
and inferior; J. to lateral rectus muscle; K. to inferior 
obliquus muscle; LL. facial; N. to inferior rectus muscle; 
O. ciliary. 


ARTERIES OF THE EYELIDS «e 
| D 


A. palpebral inferior and superior; B. nasal; C. f : 
supra-orbital; E. superficial temporal; F. lacrim . trans- 
verse facial; H. palpebral branch from the EM angular; 
J. infra-orbital; K. palpebral branches from ra-orbital. 


PLATE. VI 
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After emergence from the orbit the Infra-orbital sends 
branches to the lower lid and the lacrimal sac. The branches 
which ascend to the lid anastomose freely with the Lacrimal, 
the Zygomatic and the branches of the Ophthalmic; that to the 
lacrimal sac with the Angular. 


The Veins. 


The venous system, as it applies to the eyelids and the 
orbital region, is, like the arterial distribution, partly deep 
and partly superficial. The two systems meet near the inner 
angle of the eye in the Angular vein, a valveless vessel formed 
by a junction of the Supra-orbital and the Frontal, and which 


is continuous, in its descending relation, with the Facial. 


(Plate 5.) 


e 


From near the junction of the two veins Ge the forehead 
the Superior Ophthalmic receives throu NE Angular the 
discharge of the Naso-frontal, and oy ack through the 
orbit to the Cavernous Sinus. On rey receives tributaries 


The Ophthalmic. 


corresponding to the branches he Superior Ophthalmic 
artery, including a branch giyen *6ff from the Supra-orbital 
before its junction with the Io (Plate 7.) 


Along the floor of t the Inferior Ophthalmie vein 


receives tributaries f Or inferior rectus and obliquus 
muscles, the lacri C and the eyelids. It also passes to 
the Cavernous Siaus, but branches descend from the floor of 
the orbit towa e Pterygoid plexus and the Deep Facial vein. 

Both th thalmie veins are without valves. This con- 
dition, ich’ begins in the Facial vein, is to be taken into 
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account in presence of those thromboses in the Cavernous 
Sinus from infections originating on the eyelids, and also those 
traceable to the nose and the upper lip. 

From the Cavernous Sinus the discharge is partly to the 
Pterygoid plexus, thence to the External Jugular vein; partly 
by the Superior Petrosal Sinus into the Transverse Sinus, thence 
into the Internal Jugular; and partly by the Inferior Petrosal 
Sinus through the Jugular foramen into the superior bulb of 
the Internal Jugular. 


Superficial Veins. 


The Anterior Facial, through its Angular terminal, receives, 
on the medial side of the eyelids, part of the discharge of the 
Superior and Inferior Palpebral veins; descending, it joins the 
Common Facial vein and ends in the lower pa Qi e Anterior 
(External) Jugular, near to the junction of Anterior with 
the Internal Jugular. The Facial vein isqfNthout valves. 

The lateral branches of the Palpeg&aj'veins, Superior and 
Inferior, pass by way of the Or} Ny ein to the Superficial 
Temporal, and from the eS tomoses in the external 
orbital area other small D to the Frontal Temporal 
and the Transverse Tempora thence to the Posterior Super- 


ficial Temporal and so External Jugular vein. 
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PLATE VII 


VEINS OF THE ORBIT 


A. inferior ophthalmic (receives from the retro-tarsal, 
conjunctival section of lids, not shown); B. ophthalmic; C. 
cavernous sinus; D. superior ophthalmic; E. from the frontal; 

F. lacrimal; G. external frontal; H. junction of angular and ~\ 


frontal with ophthalmic; K. angular; L. deep facial. x 
VEINS OF THE EYELIDS Q 


A. angular; B. ophthalmie; C. temporal. & 


PEALE VIE 


V 
NERVE SUPPLY OF THE ORBIT 


Sensory. 


The sensory nerve supply of the orbital region is from the 
fifth (trigeminal) nerve, through its Ophthalmie and Superior 
Maxillary divisions. (Plate 5.) 


The Ophthalmic and Its Branches. 

The Ophthalmie divides into three main branches, the 
Lacrimal, Frontal and Nasal. 

The Lacrimal, passing forward beneath the lQrbita to 
the anterior part of the orbit, supplies branche & e lacrimal 


gland, to the conjunctiva and to the skin of pper lid near | 
the outer canthus; it there joins with Neits of the Facial | 
nerve. | 


The Frontal divides into the S Tb ital (larger) and the 
Supra-trochlear (smaller). 

The Supra-orbital suppli (D MEE to the forehead and 
smaller branches to the up d. | 

The Supra-trochle ies branches to the mesial part 
of the forehead, to t NT of the nose, and to the conjunctiva 
and the skin of Cs lid at the inner canthus. 

The Infra-jeochlear branch of the Nasal nerve, courses 
forward be the pulley of the obliquus superior muscle and 
ends by sing the skin at the root of the nose and on the 
eyelid conjunctiva, the caruncula and the lacrimal sac. 
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On the face it communicates with the infra-orbital branches 
of the Facial nerve. (Plate 5.) 


The Superior Maxillary Branches. 

The Infra-orbital branch of the Superior Maxillary, after 
emerging at the infra-orbital foramen, supplies the lower eyelid 
and the skin of the side of the nose. It forms communications 
with the infra-orbital branches of the Facial nerve. 

The Zygomatic (temporal) branch sends a twig to the 
lateral angle of the orbit; the Zygomatic (facial) branch 


perforates the orbicularis muscle-and joins with the Facial and 
the palpebral branches of the Infra-orbital. 


Motor. 
The motor nerve supply of the region is deri Qyincipally 
from the temporo-facial division of the seven, anial nerve 
(Facial). 

The Temporal branch spreads out xO he parotid gland 
and sweeping over the zygomatic NO distributed to the 
orbicularis palpebrarum, frontali corrugator supercilii 
muscles, communicating with th Lacrimal and Supra-orbital 
branches of the Trigeminal. 
communicating with alar branch of the Superior 
Maxillary. 

Some infra-oyptifDbranches of considerable size reach the 
orbicularis; the municate with the Infra-orbital branch 


Smaller fibers of the s branch reach the orbicularis, 


of the Super axillary and the Infra-trochlear and Nasal 
branches Oe Ophthalmic. 
AN (Oculo-motor) nerve supplies, from its superior 
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PLATE VIII 


NERVES OF THE EYELIDS 


A. infra-orbital; B. infra-trochlear; C. frontal; D. < ra- 
orbital; E. lacrimal: F. facial; G. zygomatic, 


PLATE Vill 
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extension, the superior rectus muscle and the levator palpebree 
superioris. The inferior branch ends within the orbit in the 
inferior obliquus muscle. 

The fourth (Trochlear) nerve terminates in the superior 
surface of the superior obliquus muscle. 

The sixth (Abducent) nerve supplies the external rectus 
| muscle on its inner (ocular) surface. 


Sympathetic. 


The ciliary muscle of the eye, the Muller muscles of the 
tarsi and over the inferior orbital fissure, as well as the smooth 
muscle fibers of the vessels, glands and skin, are innervated 

by the sympathetic system. The subject is dealt with in extenso 


in the next chapter. 


VI 
THE SYMPATHETIC NERVE SYSTEM 


Opinions differ, even among the most patient investigators, 
as to whether the vegetative nervous system was originally 
independent of the cerebro-spinal system, becoming identified 
with it later; or was given off from it and afterward established 
a partly separated existence. 

What is known is that from the central tract go out fine 
communicating branches to the chains of nerve ganglia situated 
on both sides of the spine. From these ganglia = pass to 
other ganglia, where they encounter a break pse). On 
the other side of these secondary ganglia eurons, freed 
from direct reaction upon the spinal cor ss to the organs 
controlled. Still farther out this See eve is in relation 
with the vagus nerve. Thus the p pathetic (autonomic) 
middle system is in relation onet ne side with the original 
sympathetic and on the other Ka the vagus, the sympathetic 
and the vagatonic being i EET M antagonism one with 
the other. 

Within the orbi Gear are two interesting examples of 
balance sustained Y operation of these antagonisms, in 
one case affectiQg the pupil, in the other the lacrimal gland. 


The Pupil. CO 


In Nd. of the pupil the dilator fibers originate in 
the cord at the level of the first to third thoracic 
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segments and pass to the sympathetic by way of white com- 
municating branches; thence through the lower cervical to the 
superior cervical ganglion, where they are interrupted; thence 
they proceed, as post-ganglionic fibers, to the Gasserian 
ganglion, where they join the first branch of the trigeminal 
and continue with it, in long ciliary nerves, to the ophthalmic 
ganglion in the orbit, from there supplying the dilator pupillae 
and incidentally Miiller’s muscle over the inferior fissure, and 
the floor vessels. A second supply originates in the corpora 


 quadrigemina and passes to the eye along with the oculo-motor 


nerve, giving reaction of the pupil to light, accommodation, and 
convergence by narrowing. 

Finally, from the mid-brain autonomic fibers accompany 
the oculo-motor nerve to the sphincter pupillz, e i ciliary 
muscle, and to the smooth (tarsal) muscle th rlies the 
levator palpebre; thus having to do, in with myosis, 
accommodation spasm and widening of th ssure. Because 
of the interaction of these fibers up 
becomes “a delicate organ of p n comparable to the 
microscope, minute changes K volume of blood in the 
vessels and the diameter of (y pupil giving indications of 
changes in the nervous syam which in the main are not 
perceived” (Müller). O 

Gaskell pushes her the principle of antagonism, 
claiming that the nerves to the sphincter are accompanied 
by inhibitory ae to the dilator and the motor nerves to the 
dilator by inhibitory nerves to the sphincter. The stimulation 
of the rods) f the third nerve produces relaxation of the 
dilato e and stimulation of the cervical sympathetic 
pro relaxation of the sphincter muscle. It is established 
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Mu from: innervation of the orbit (adapted from Gray, Lewis edition). 

NS orisii innervations of the pupil, smooth muscles (M), and vessels 

CN he orbit (V); Fig. 5, of the lacrimal gland; Fig. 6, of the vessels (V), 

glands (G), and hair muscles (H M) of the skin. See text for Gaskells sug- 
tion of further antagonisms. 
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that within the brain the sympathetic and autonomie centers 
affecting the pupil are independent of each other. (Fig. 4.) 


The Lacrimal Gland. 


The involuntary innervation of the lacrimal gland is also 
from three directions. The sympathetic fibers originate in the 
cervical ganglion, pass upward in the inner carotid plexus, 
and reach the gland either by the ophthalmic plexus or with the 
lacrimal nerve. From the medulla another tract goes to the 
gland via the lacrimal nerve. The third, autonomie, supply 
comes by way of the spheno-palatine ganglion. (Only in man 
and the elephant, it is affirmed, do psychie and emotional 
changes, and pain, cause lacrimation.) (Fig. 5.) 


The Eyelids. x 


In the palpebral region the nerves of the i 
reach the face in company with the senso erves. (Hence 
the observation made long ago that afte implantation the 
secretion of sweat did not begin epum had returned.) 
The sympathetic fibers originate jn cervieal ganglion, pass 
thence to the carotid plexus, th to the Gasserian ganglion, 
and accompany the sensory ws to the vessels and sweat 
glands of the face. Oy 

Similarly, from aut jc enters in the central part of the 
facial nerve white c See fibers pass with the super- 
ficial petrosal (Rm the spheno-palatine ganglion and then 
outward with, ers of the trigeminal (not with the facial). 
Pressure ice) Sensory area, applied on the lids and over the 


tary system 


pupils, wi Ow the over-rapid pulse of vagatonie conditions. 


CHEN 
SN ess interesting is the relation of the involuntary 
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nervous system to the vessels and the sweat glands, for in | 
all these the smooth muscle plays an important part and all | 
smooth muscles are innervated in this way. | 


Fig. ren GER artery, showing innermost endothelial lining, | 
circula disposed smooth muscle cells in media, and longi- 


D ooth muscles in outer coat. | l 


| The V SA 
| NS terial walls are in three layers, of which the inner 


X | 
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and much the thinnest consists of endothelium and connective 
tissue; the second of smooth muscle and elastic tissue; the 
third of smooth muscle and connective tissue. In the middle 
layer (media), the smooth muscle fibers run circularly; in the 
outer (adventitia) longitudinally. (Fig. 7.) 


Fig. 8.—The capillaries. Cells (Roug whose sympathetic separate innervation 
accounts for independent contract the capillaries. (Krogh.) 


have smooth muse s in the inner coat (intima) and always 
circular smoothemuscles in the media and longitudinal in the 
adventitia. AN 

Krogh Q; epochal study of the capillaries, reaches the 
conclusi Ñ 


S they have an independent contractility through 


The veins, exce que the very smallest, sometimes 
K sy f 
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the agency of the Rouget cells, and that “every single Rouget 
cell is supplied from a sympathetic fiber and can be made to 
contract through it." He considers it established that the same 
cells exist, and are similarly innervated, in the papillary 
venules, which he regards as “giant capillaries.” (Fig. 8.) 

The media of the lymph vessels consists largely of smooth 
muscles, and in the adventitia are others, set, with elastic 
fibers, in connective tissue bundles. There is the same arrange- 
ment as in the other vessels in the directions of the fibers. 


The Sweat Glands. 

In the secreting coiled portion of the sweat gland the inner 
wall consists of a layer of epithelium. Outside this is a longi- 
tudinal layer of spindle shaped smooth muscle cells. Beyond 
these is connective tissue. Anomalous conditi Lo the sweat 
glands are observed in Horner’s complex, a p ECE, of paralysis of 
the sympathetic. In this complex also failu the sympathetic 
innervation within the orbit is indi by sinking of the 
eyeball, narrowing of the pupil d eh v dile of the palpebral 
fissure due to lowering of the u d raising of the lower lid. 

Another evidence of the in oe of the involuntary system 
upon the sweat glands is s the forehead sweating, some- 
times profuse, caused eiie a definite physical response 
to a particular emoti Q) ere there is vagatonic derangement 
the slightest nent QName will produce sweating. There 
are indications (f y eat centers in the brain. 


General C 1 Qu. 


Int troduction to his work on the involuntary nervous 
ENS egetative Neurology) Higier complains that the 
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vegetative nerves are little regarded by surgeons, the reason 
being that since injury to and resection of these ganglia and 
fibers do not cause so intense a reaction as similiar interference 
with the cerebro-spinal system they do not find themselves 
obliged to be solicitous about either the immediate or the more 
remote consequences of such interference. This attitude he 
holds to be quite unjustified, considering the pervasive influence 
of the sympathetic and autonomic systems, not alone in those 
parts which are unessential to life but also in the glands, the 
vessels and the vital organs. The analysis of the bearing of 
the involuntary system upon the orbital region goes far to 
support this criticism. At the least there is the suggestion that 
in procedures for the shifting of the skin from one area E 
another the less interference there is with the NR a i 
the vascular and glandular innervation the better is QW 
of a successful termination. 

Langdon Brown comments that real kn a of the 
vegetative system goes no farther back t askell, whose 
work, “The Involuntary Nervous O ready for the 


press when he died in 1915. “Toer an account of the 
sympathetic nervous system before Pus is like reading a 


peci 


description of the circulation befọge Harvey. Even the direction 
. of the impulses in the spas chain was uncertain until 


Gaskell made it clear." Ake divides into three groups the 
involuntary muscles ini ted not from the central nervous 
system but from cel sittlated in the periphery; the “dermal,” 
which contract ingpresence of minute quantities of adrenalin, 
the “endoder OF cael to the segmental duct), which 
contract in, ce of still smaller amounts of acetylcholine, 
and thos ed to the adjustment of vision. 
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Testut notes that in the sympathetic ganglions the veins 
resemble the venous sinuses of the dura mater. They are 
voluminous, tortuous, end often in sacs and receive the capil- 
laries direct, favoring, as in the brain, the rapid and easy 
departure of the blood used at the nerve centers. They are 
therefore so many “little brains." Their development indicates 
that they have very active functions and are auto-motor 
centers of great power. 

Certain physical phenomena are attributable to sympathetic 
reflexes. The feeling of cold over the abdomen after drinking 
cold water signifies constriction of the vessels in the adjacent 
skin; it is likely to be accompanied by a circumscribed area of 
“goose flesh," produced by contraction of the smooth pilo-motor 
muscles. Swallowing too much ice-water will produce a brow 
ache, confirming Gaskell’s view of the clos ion between 
the vagus and the (fifth) sensory nerve. 

The system constitutes the agency t, gh which physical 


expression is given to the a joy, shame, anger, 


sorrow, etc. Shame will cause ng; fear, facial pallor 
following vaso-constriction. Ei(he y or anger may lead to 
protrusion of the eyeball ue contraction of the smooth 
muscle over the inferior orbi fissure. Sudden fright produces 
the “hair raising" sen by contraction of the pilo-motor 
muscles. Sudden pai es the blood vessels of the face. 
Finally, there j e suggestive and interesting comment of 
Higier that th ever-recurring vagatonic condition is sleep. 
culature being at rest, the blood goes more to 


The D 
the unstrjj uscles, which, being better nourished, function 
more r . “Night is the time of smooth muscles." 
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PLATE IX 


THE CONSTITUENTS OF THE SKIN 


Section 1. to indicate the dispersion of elastic fibres in the 
connective tissues of the corium. 2. various forms of ner 
endings, from the epidermis to the subcutaneous layeg; 4A. 
naked axle cylinders; B. Merkele's tactile discs; C. Mei 


and duct to surface. 4. Hair, with seba 
smooth muscle. 5. Sympathetic inne Qe 
muscles of sweat gland, arteries, v 


lymphatics, and hair muscles. K 


3. Diagram of arteries, veins and yapaa at gland 
D 
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VII 
THE SKIN 


The skin is in two parts, the first, the. epidermis, of 
ectodermal origin and epithelial in structure, the second, the 
corium or true skin, of mesodermal origin, consisting mainly 
of connective tissue. (Plate 9.) 

The epidermis has no vessels; in the corium they permeate 
everywhere. The corium ends in papille, in which are the 
endings of the arterioles, the connecting capillaries, the begin- 
nings of the venules and the lymph vessels. m a 
continuous series of conical protuberances ov d around 
which the epithelium of the epidermis fits a eld. In the 
papilze are nerve endings; some nerve penetrate the 
basal membrane which lies over the læ and attain the 
cells of the lower strata of the epid : 

There are two agencies of pemetration from the outer to 
the inner layer of the skin. e hair root begins in the 
epithelium and forces its w o the corium for the means of 
sustenance, which it qb through its sebaceous glands. 
The sweat gland, also epithelial origin, maintains itself in 
the true skin, di ng its secretion by a tube into and 
strata, one of its products lubricating 
others passing to the surface as perspiration. 
is, at the surface, is a horny desquamating 


layer NN helium. The corium, at its base, fuses with a 
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subcutaneous layer of loose, usually fatty, tissues. The basal 
membrane, a thin structureless filament, marks the division 
between the mesoderm and the ectoderm, but fibers from the 
corium infiltrate the spaces between the cells in the lowest 


d Q 
ig. 9. NO i is. 1, Stratum germinativum; 2, spinosum; 3, granulosum; 4, 
in dium; 5, lucidum; 6, corneum lower; 7, corneum middle; 8, corneum upper; 


SN basal membrane; B, papillary layer of corium; C. pigment cells; D, cell division. 
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stratum of the epidermis and bind the two parts of the skin 
firmly together. 


The Epidermis. 

The epidermie (Thiersch) graft, frequently employed in 
the procedures described in the second part of this book, is 
but a thin translucent shaving yet as many as eight layers of 
cells may be classified within the epidermis from which it is 
taken. Three of these are in the outer or horny part, four, 
perhaps five, in the plane below. (Fig. 9.) 


The Germinal Layer. 
Immediately above the basal membrane, and therefore 
following the convolutions of the surface of the dg which 
1 


protrude from the subjacent corium, is the g Ki ] layer 
(stratum germinativum), consisting of a single of small, 
regularly arranged, cylindrical columnar cell cement-like 


substance fills the intercellular spaces, xO for the binding 
fibers from the corium. Mitotic fig pear in this layer 
and in the one above it, hence th tribution of germinal 
capacity (karyokinesis). That d cells truly possess the 

power of germination is fie? demonstrable. If all the 
superposed layers are rem ! this layer being left, in the 
course of time all th ged layers appear in their normal 
relation. Spiral fibri roject from the cells, some upward, 
which attach to t S of the stratum spinosum, some down- 
ward into or ROT the basal membrane; as these latter are 


more numer mi inflammations, and have been observed to 
disappear ether under the action of the nutritive fluids, 


itis s d that they may be fibrous cylinders existing in the 
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lymph spaces between the cells. Around the nuclei of these 
germinating cells are clusters, varying in number, of dark 
spherical granulations (melanin). These pigment cells are 
found, but in numbers steadily diminishing, in other layers. 
Fundamentally the pigment is black and gives a dark tone to 
the skin in direct ratio to the numbers present; as many as 
forty shades have been differentiated. In the white races the 
skin color is affected, adversely to this black pigment, by the 
hematine of the blood in the vessels of the corium. The amount 
of melanin present may vary in different areas of the same 
body. Again, as the diffusion of small arteries is much greater 
over the face (say) than over the abdomen, the red influence 
of the hematine is less pronounced in the latter area. These 
differences may go far to explain the refusal of skin trans- 
planted from remote parts to adapt itself RAS coloration 
of the face. 


Stratum Spinosum. & 


The second layer consists of cells penal in shape, derived 
from the germinal layer and titan which fill up the spaces 
between the papille (except ter the thin germinal layer). 
These prickle cells (stratu pinosum) are connected by 
numbers of rods, which Gm bridges over the intercellular 
spaces, whose functio ot one of separation, for, being 
fibers of intra-cell spongioplasm and being organically 
connected one wj ther, they make of this layer one vast cell 
with many nuchis (Ranvier). It has been shown that the 
spaces unde rods can be injected from the lymph vessels 
of the co i): they thus may be supposed to have the function 

" e affording an entrance to the epidermis for 
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the nourishing fluids of which there is no vascular supply in 
the epidermis itself, as also an outlet for the products of 
cellular disintegration. 


Stratum Granulosum. 

The granular layer (stratum granulosum) consists of two or 
three rows of cells, elliptical in shape and flattened vertically. 
They possess refractive granules (kerato-hyaline) which 
indicate the beginning of the process of cornification. The 
granules are regarded either as modified cell protoplasm or as 
products of the dying nucleus of the cell. Some histologists 
identify, between this and the stratum lucidum, a stratum 
intermedium, representing a definite stage in the progress of 


cell change. KY 
Stratum Lucidum. xS 

The stratum lucidum consists of two or t rows of flat 
cells without distinguishing nuclei, preset 7 e appearance 
of a clear streak. Between the cells Q omogeneous oily- 
looking fatty substance (eleidin) det ive rom the disintegra- 
tion of the keratohyaline granules is stratum is by some 


considered as the beginning Q horny layer; it forms at 
least the direct transition. Cy 


Stratum Corneum. 


The horny wid corneum) shows three distinct 
divisions. That t to the stratum lucidum contains a 


considerable 4 nt of fat, derived, it is believed, from the 
sweat glan hich makes it impermeable to fluids, and which 
differs RY aracter from the eleidin of the stratum lucidum. 
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Next comes a looser layer of cell membranes with only traces 
of nuclei and held together by intercellular fibers. In the 
outermost division the cells are closely packed together; on 
the surface they are continuously being rubbed off. Replace- 
ment is by other cells which make their way, stratum by 
stratum, from the germinal layer. 


Comment. 


The sole reproach against the Thiersch graft is its tendency 
to take on a prune-juice tint, of which there is no authoritative 
explanation. The graft, it may be well to note, carries the 

-eells of the germinal layer, which are richest in black pigment 
(melanin), and also the cells of the stratum spinosum (prickle . 
cells) which are the next richest. If, as some think, some of 
the pigment cells course inward to the corium ce there is 
now no corium for them to go to an accum ay result, 
with consequent accentuation of color. is within the 
writer’s observation that the skin of runette, with the 
higher melanin content, is more apt oduce this tint than 
is the skin of the blonder type. O 


Glands and Lubrication. ON 


undergoes a fatty met hosis, the sebum it exeretes reaches 
the surface in TRN with the hair and so has little or no 
relation to the of the epidermis. The sebum does, how- 
ever, form a Nae oily coating for the skin. It can be removed 
by alcohob Gogh. Recent investigations have suggested that 
the sebaco] glands, and the surface of the skin as well, harbor 


While the descending@pithelium of the sebaceous gland 


NS infection which are not thus simply disposed of. 
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Acriflavine, preferably, or one of the mercury compounds, should 
be applied if the skin is to be incised. (See Pre-operative Care.) 

The coil (sweat) gland has a different mechanism and 
function in relation to the epidermis. In the corium its duct 
possesses true walls but these end when the duct passes 
between the papillæ into the epidermis. There the cells of the 
lower strata arrange themselves concentrically around the 
lumen, the stratum granulosum sinks a little, following the 
tube downward, and in the horny layer the duct appears as a 
spiral, without closed walls, ending at the surface. 

It wouid appear that the dissemination of fat from these 
glands in the lower epithelial strata tends to lubricate the skin, 
and that the fat observed in the lowest horny layer, which 
differs from the eleidin of the layer below, is PN es derived 


from them. CN 
Epidermal Nerve Endings. 

The nerves reach the lowest margin Othe epithelium as 
bundles running in the underlying R tissue. Some, on 
passing the basal membrane, lose,fi heir medullary sheaths, 
then their neurolemna, finally Seine as naked axis cylinders 
which break into fine CG ese fibers, passing between 
the cells, carry outward o r as the stratum granulosum. 


They are pervadingly UR s. 
In the deeper appa strata are cells distinguished 


by their size and €learfess and by their large vesicular nuclei. 
Some of the. rvé fibers, on approaching these cells, form 
shell-like thj ings at the ends. The concave side of one 
of these, s&s finds attachment to the lower side of the cell, 
TERS cter is modified by the contact (Merkele’s tactile 


EN 
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cells). The arborization is very proliferant at these endings, 
so that great numbers of contiguous cells are in contact with 
the dises and thus with one another. 


Cell Nourishment. 

'The cells are nourished by the plasma fluid emanating from 
the corium at the papille; it infiltrates the inter-cellular 
spaces, from which again the products of cell degeneration are 
returned to the vessels below. This property of plasma absorp- 
tion from the underlying tissues doubtless goes far to account 
for the uniform success of the epidermic graft when trans- 
planted to a new site. The subject is more fully discussed in 
the description of the lymphatics in the true skin. 


The True Skin. 


The mesodermal “true skin" is ade ivision into 
three component layers. In the deepest bers are loose 
and fatty tissues are present; this s s part is by some 
dissociated from the corium. In the ut layer the connective 
tissue fibers are of finer quality an{ np closely knit; they are 
arranged in horizontal bundl with the effect of basket- 
weaving, the stronger and mo umerous strands conforming 
to the line of tension of kin. In the papillary layer the 
fibers are still finer NN, rrangement of the tissues is loose, 
irregular and witho s ratification. 

Besides the connective tissue strands which chiefly 
compose it, t Si in the corium relatively large numbers 
of elastic Ke . The long, regularly disposed bundles of 
QN sue conduce to the skin's movability; the elastic 
NN its protection against looseness and wrinkling. 
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The resistance of the skin to tension is due to the interlacing 
of the connective tissue fibers and to the presence of the elastic 
fibers. Bands 10 to 12 mm. wide, when tested, have with- 
stood the strain of 8 to 12 kilogrammes without breaking, 
losing only width and thickness. The skin is thinner on the 
inside of the arms and legs, thinner also on the flexor than the 
tensor areas. It varies in thickness from a half millimeter on 
the eyelids to 3 or 4 mm. on the palms and soles and still more 
on the scalp, where it attains the maximum thickness. Here 
and there in the lowest part of the skin are serous cavities in 
the connective tissues, whose presence facilitates the sliding 
of the skin over the subjacent areas. 


Skin Muscles. ~\ 
In some parts of the body muscle fibers are fed in the 
corium as high as the papillary layer. This is cially true 


of the face, head and neck. Bundles of fibe m the under- 


lying muscle find insertion in the derm, e they break up 
into fibers which become smaller and r as the branching 
proceeds, until the smallest reach h sal membrane, within 
or between the papillae, and sg over into the lower 


strata of the epidermis.  Thig-nU$cular infiltration naturally 
differentiates the texture I d skin in which it occurs from 
that covering other pa NG e body, where it is not present, 
and adds to the ute f securing perfect conformity when, 
for example, skin réplacément on the face is made from a distant 
part. (Fig. 10.) 

The most pexvasive skin muscles, however, are the smooth 
muscles (a ores pilorum) which, originating in the papillary 
layer corium, are inserted in the lower part of the hair 
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follicles. Their contraction gives rise to the sensations of 
“hair raising" and “goose flesh." 


Arteries. 


The true skin is richly supplied with blood vessels. The 
arteries, entering from the subcutaneous tissues, anastomose 
in the lower (reticular) layer of the corium to form the 
cutaneous network; branches arising from this level anastomose - 
and form the sub-papillary network; from here end branches 
proceed to the papilla. In this progress all the glands of the 
skin have been abundantly supplied. 


The Capillaries. 

The previously accepted view as to the nature and function 
of the capillaries has been considerably revisedyssnc the inten- 
sive study made in recent years by Krogh and rs. Formerly 
the assumption was that the capillaries w assive, the blood 
flowing continuously through them atx 9 rate determined by 
the state of contraction and dil Q of the corresponding 
arterioles, and that the dilatio e'arterioles causes a rise 
of pressure in the comes capillaries, which become 
passively expanded, to contrat” again by their own elasticity 
when the pressure is Cen Demonstration that the 
capillaries have in t contractility has qualified the 
deductions drawn this assumption. (See Fig. 8.) 

The papilla illaries supply the germinal layer of the 
epidermis nO. the substances necessary for its continuous 
growth. a a characteristic of the skin that there are 

o capillaries other than those of the papillz. 


RRS 
PN t the deeper parts the exchange of substances must 


ANATOMY AND PHYSIOLOGY 51 


take place through the very thin walls of the veins. Even 
combined these two elements present a smaller surface than 
that available in the muscles, a fact accepted as proof that the 
metabolic level of the skin is low and little variable. 

From preliminary experiments Krogh estimates the total 
length of the capillary tubes for the average man at 100,000 


Fig. 10.—Penetration of muscle wD (confined to face and neck). (Testut.) 


kilometers, or 215 timg buna the globe, and their combined 
surface at 6,300 squaye meters. Many, indeed most, are in 
the passive, ngnegilated state, but Huebner has shown, by 
an experime Sith gold salt, that they may be uniformly 
dilated to» ggregate of three or four times the usual, in 
which e body is “bled to death into its own capillaries.” 


| 
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Experimenting with histamine Dale and Laidlaw found the 
blood withdrawn from the arteries and veins and stored in 
the dilated capillaries, thus being withdrawn from the circula- 
tion, death being imminent though the heart beat was strong. 
It is established also that the color of the skin depends 
more upon the dilatation of the capillaries, and therefore upon 
the quantity of blood held in them, than upon the rate of the 
blood flow; a fact which doubtless accounts for the differences 
in color as between the exposed and the unexposed parts, and 
carries a hint as to the possible difficulty of matching face 
coloration when grafts are brought from other parts. 
Evidently, also, the capacity of the capillaries for inde- 
pendent dilatation and contraction is a factor in the as yet 
not fully explained processes incidental to th A a of 
light, although it seems to be true that t ion of the 
ultra-violet upon the capillaries is BA rather than 


primary. N 

Finally, the rate of flow in the es is slowed down in 
the capillaries by the fact that t or are more numerous 
and of greater aggregate DI the discharge of a small 
stream into a large one. tween the capillaries and the 
veins the rate is more nag iform. 


The Veins. go 


The veins in t O iz begin as “giant capillaries,” with 
an investment uget cells in the walls. Primary venules 
lead to a sub-pàpillary plexus of small veins. This plexus is 
connected N a second close-meshed network by very 


ENS ort anastomoses. Underlying these are two more 


S 
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plexuses of larger meshes and larger veins. Valves appear only 
in the lowest. In the deeper layers the larger veins are accom- 
panied by numerous smaller vessels, branching off from them 
and returning to them at a lower level; these share with the 
capillaries in the exchange of substances. (Fig. 11.) 


* 


The Lympl : 
AN raped spaces in the epidermis the fluid excre- 


tion ing the residual products of cellular life passes into 
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the minute spaces between the fine, loose connective tissues of 
the papilla. Out of these it finds its way through minute crev- 
ices between the cells to the lymphatic capillaries. These very 
early are enclosed by definite walls. (Fig. 12.) They run 
parallel to one another and to the veins and arteries. On the 
way to the fine, close plexus immediately below the papille the 
capillaries may anastomose, though 
the fact is disputed. From this 
plexus branches proceed downward 
to another and coarser plexus, from 
which, in turn, larger vessels pass 
to the lymphatic glands. (Fig. 13.) 

Le Calve (L’Oedeme, 1925) thus 
summarizes the ine M n 
the eulmination of t rial flow: 
“Arrived at their u S. ramifica- 


tions, the irr S diis a mass 
of connecti xo sue, disposed in 
forms w re en to constitute the 
MN. ces. ... These spaces, 

hi aan one with an- 
0 be ... are made of bundles of 
connective tissue fibers of Wus sizes, with some elastic fibers 
arranged in layers. NY sustaining tissue there are fixed 
cells, some analogo the large mononuclears but irregular 
and anastomosin ther; others, fibroblasts or fusiform cells, 
furnished wit fibfillary prolongations from which the con- 
nective fibe 2 out; also some fatty cells. On the interior 


of the caf tree in the plasma, are found, particularly in light 
irrita" round cells, mononuclear lymphocytes of all sizes 


Fig. 12 dua drainage at the 
papila. After Sappay.) 


—— 
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up to the large mononuclears, some macrophages identical with 
the mononuclears of the blood, all these being the relics of 
adult cells, all inherently transformable and reversible . . . the 
whole in close contact with the cells of the tissues. Coming 


. 
Fig. UNO pYexus, upper and lower. 


from the arterial dápitáries the nutritive substances fill into 

e residues of nutrition are taken up by 
ies. The spaces are therefore perpetually 
d by the capillary system. To further facilitate 
e imprisoned liquid, there exists another system 


these cavities, „a 
the venous c 
filled and ẹ 
the flo 
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of vessels whose extremities penetrate to the lymphatic spaces 
like the fingers of a glove, and which, enlarging stage by stage, 
carry back to the venous system the lymph not absorbed by the 
venous capillaries.” There are valves only in the larger vessels. 


Comment on the Lymphatics. 

Ranvier notes that inflammation is to be regarded as an 
exaggeration of the phenomena of nutrition and that between 
the irritation necessary to life and that which occasions the 
slightest inflammation it is impossible to draw the line; adding 
that this is why, pathologically, connective tissue is so 
important, since it is oftenest the seat of neoplasms inflam- 
matory and other. When for any reason the flow is interrupted 
cells adhere to adjacent walls or fibers, others join them, 
obstructions are magnified, exchanges necessar vitality fail, 
and the cells pass from the stage of latent lif MO that of death. 
Thus they rest, deprived of the esseni oxygen, on the 
threshold of inflammation, and absces re formed. Fatty 
granulations in pus globules signi XS slowing down of the 
vital functions of the pha The nerve fibers like- 
wise suffer, for the plasma ES athes them must be con- 
tinually renewed and the deg} s of their cell life be carried 
away. Q 

A certain temper is required for free circulation of 
the lymph. The m nts are more rapid as the temperature 
rises. The rô Q he lymphatie glands is to produce cell 
elements Eq they have arrived at the arteries, carry 


oxygen to* capillaries, through whose walls it is released 
for the Cvigoration of the cells. In the rapid flow of the 
AN ever they are rushed past the points of diapedesis 


AS 
an® 
3 


fail of their mission. 


* 


o 


.AQ 
Q 
N 


ANATOMY AND PHYSIOLOGY 57 
Nerve Endings. 

In the true skin there are nerves everywhere, with a great 
variety in the forms of ending. Under the basal membrane 
there are naked axle cylinders, as in the epidermis; here they 
break up into numerous fine branches that spread out between 
the cells. Other nerve branches end as tactile cells in corpuscles 
of connective tissue (Grandry’s). Others end, in the papillæ, 
in bulbs, the axis cylinder breaking up into many branches 
within the connective tissue capsule (Meissner’s). In the 
reticular layer of the corium, and more notably in the sub-cutis, 
are knoblike thickenings formed by varicose branching of nerve 
fibers within a capsule of connective tissue (Ruffini’s). Finally 
there are the laminated cell endings (Pacini’s) found in the 
sub-cutis and the reticular layer, some capsules cop{gining as 
many as sixty lamelle, between every two of QS here is 


a clear serous fluid. < 
xO 


The Skin as a Salt Reservoir. 

The skin. contains more salt pagat of the tissues; 
muscle the: least. The rôle of h the cell life will be 
discussed in connection with the oration of transplants and 
edema. Here we may be contest to quote Le Calve's statement 
that in a regime high in mS d skin retains a third of it; in a 
low salt regime a quar Q ter a strong salt injection, of the 
salt retained in the um from 28 to 77 per cent has been 
found in the skink ad in an experiment of total deprivation 
(dog) by whiah(gae total quantity present was reduced 11 to 21 
per cent, opto 90 per cent of the loss came from the skin, 


the res QE from all the other constituents, none of which 
parte more than a very little. 
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PART TWO 


PREPARATION, AFTER CARE, SKIN GRAFTS, 
AND GENERAL SURGICAL CONSIDERATIONS 
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I 
PRE-OPERATIVE TREATMENT 


The skin must be carefully prepared before operation if the 
best results are to be obtained in the subsequent procedures. 
Moreover, since it is by no means true that all skins are alike, 
and since most of the preliminary preparations must be 
entrusted to the patient, it is best to make a careful study of 
the skin condition and to instruct the patient carefully on what 
needs to be done. His is the greatest interest in having the 
wounds heal with minimum scar and in the adequate Aunction- 
ing of the tissues when the repair is completed XN tis best, 
therefore, that he be made aware of his owr ity to con- 
tribute to these results by bringing the into the state 
which will best conduce to their producti 

For several days before operație skin should be 
steamed three times a day. This qgnWeést be done with towels. 
If the skin is in bad condition, fre he accumulation of sebum 
in the ducts of the sebace glands, pressure should be 
exerted by the fingers, u the towel or cotton wool, to 
express all such accre fe) f blackheads (comedones) have 
formed, a comedo co ssor should be used to remove them, 
care being in to subject the skin to trauma. This 
becomes less diffeult at each softening of the skin and should 


not be und orced at the first treatment. The steaming 
should owed by thorough washing with a good soap. 
Parti attention should be directed to the cleansing of 
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every feature, from the hair line to the chin; the eyebrows, the 
eyelids and the cilia call for special attention. After the 
cleaning with soap the skin should be given an application of 
carbon-tetrachloride, by light strokes with cotton wool. Besides 
acting as a cleansing agent and a dissolvent of fat, this also 
serves to stimulate the blood circulation and accelerate the 
lymphatic flow, imparting a mild glow to the skin and bringing 
it into a favorable state for operative interference. It has a 
tendency to burn if applied with too much force. 

Three or four days of this treatment are enough, ordinarily, 
to bring the skin into good condition, and to dispose of all, or 
at least most, of the accretions which otherwise might prove 
to be harbors of infection capable of ruining the repair. When 
such infections get started they often prove diffieult or impos- 
sible to control and may give rise to such satin: as 
cellulitis, ulceration, gangrene, abscess, ex ve lymphatic 
inflammation, ete. Apart from the possit tendant danger 
to the patient there is always the MSS on that the healing 
may leave a noticeable and even NA scar, which in itself 
implies at least a partial failure repair. Psychological 
depression, more or less inten d aecording to the sensibility 
of the individual, is then to b&éxpected; every one is sensitive 
about visible scar, even :» it is so light as to attraet but 


little the attention Ne 


Admission to je) is, as a rule, the day before that set 
for the operatioh. is best, however, to appear a day or two 
earlier for Ka raphing, for a plaster cast of the area of 
defect, an “Nathe routine tests. If the blood and urine tests 
reveal, exis of hitherto unexpected disease it may be 
BENI to defer the operation until a betterment has been 
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obtained, or even to abandon it altogether. These plastic 
operations are not proceeded with in the presence of either 
disease or infection; the disease must be eradicated or the 
infection eliminated as the necessary preliminary. The tissues 
must be in a healthy state. Should the chemical test indicate 
an excess of uric acid or other wastes, it would be better to 
postpone until the condition has been restored to normal. A 
revelation of unsuspected syphilis would compel postponement. 
Unsuspected secondary anemia would justify postponement 
until the eondition has been righted; discovery of pernicious 
anemia is equivalent to cancellation. Diabetes, Bright's disease, 
leukemia, any infection, all must be regarded as bars to the 
immediate proceeding for repair. Delay often suffices to 
establish the requisite physical condition. 

Sometimes the tissues themselves are found A in so 
refractory a state that exceptional measures eb e resorted 
to; the eare expended upon such preliminari be repaid, 
almost invariably, by surprisingly gratify ehavior of the 


tissues during the healing period. ited steaming and 
massage, with judicious use of Te y, the violet light, 
incandescent light, artificial ni and natural sunlight, in 
such combination as the appegrahes suggest, may work won- 
ders with a skin that to er with seemed very refractory. 
Careful attention to t eQy ing up of the general physieal 
condition, to getting ra all toxie elements and to establishing 
the normal eS of the blood will assist materially in 
bringing about &he desired improvement. 

If, howeveaNthe routine tests are unproductive of surprises 


and the SN der the patient's own treatment is of satisfying 
appears then the final cleansing of the facial surface is 


oh 
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made immediately before the operation. The whole area from 
hair to chin is well washed with green soap and dried with 
ether until there is a glow. Very great care must be taken at 
this time to see that none of the ether invades the cornea, for 
if it does not alone will it cause great pain but it may start 
ulceration of the cornea and lead to other serious sequele. 
If, despite all precautions, the accident does happen, drops of 
sterile castor oil should be instilled at once. After drying with 
ether the skin is smeared with pure grain alcohol. 

Fresh neutral acriflavine is used for the final antiseptic 
(after a week it is unreliable). A series of experiments made 
with cultures from narrow strips of skin (Tinker and Sutton, 
1926) demonstrated the continued presence of septic elements, 
in widely varying amounts, after application of the supposedly 
most dependable solutions. The conclusion sag to be 
inevitable that some of the bacteria resist a he solutions 
and that the explanation of infection, AN in suture 
threads, dressings and the nose and es f some member of 
the operating staff, is really to be d in the skin itself, 
partieularly in those deeper parts hich there is epithelial 
penetration, as the hair follicle the sebaceous glands and the 
tubes of the sweat glands. Ker light wash with 5 per cent 
solution of acriflavine in er cent alcohol and 10 per cent 
acetone there was fo be no persistence of any of the 
bacteria found pres after the other tests. In some skin 
colorations charg tendency to befog if the marked and 
persistent color acriflavine is present. In that case it is 
better to A Harrington or the Kalmerid solution, or the 
potassio- uro-iodid solution (4 grams of the solution to 


460 NS tone). 
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Notwithstanding the preference of some operators for “short 
cuts" and that there is a certain messiness about soap and 
water, it is nevertheless true that soap is the best cleanser for 
the removal of the layer of sebaceous material whose presence 
on the skin makes the tissues impermeable to solutions. Alcohol 
and ether complete the cleansing of the surface, opening the 
way to the germicidal action of the mercury or the dye, which 
is then operative not merely on the surface but in the sebaceous 
glands and the ducts of the sweat glands as well. As to iodine, 
it has been commented recently that slavish dependence on its 
use continues long after its inadequacy has been demonstrated. 
It irritates, if it does not burn; it imparts to the skin a leathery 
consistency; between these and the stimulation to the incised — 
tissues it tends to the accentuation of scar rather tha« to its 
avoidance, which here is one of the main desider th. Apart 
from that, it cannot be too strongly emphasized t Qe source 
of many of the infections which develop after seems to be 
careful asepsis are in the skin itself, ant QD, as supposed, 


correction on the face it is esse that the operator shail 
have at all times a full view of b sides of the face in the 
interest of symmetry. Inste erefore, of completely cover- 
ing all but the actual a Bderation the draping must not 
be carried forward Qe hair line. The boundaries are 
established by the (impo$Sition of bands of gauze, steeped in 
mastisol, from vus Other bandages can be carried behind the 


head. (Fig. ley 
S 
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imported from elsewhere. N 
It is well to note that in all ars o effect a repair or 
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II 
ANESTHESIA 


The advantages of local anesthesia are so great as to make 
it the method of choice in nearly all cases in the region of 
the orbit. 

Novocain, in 1 to 2 per cent solution, holds the field among 
the narcotics at present. It is non-irritant, to the degree that 
even the cornea is not disturbed by its presence. “It produces 
no mydriasis, no disturbance of accommodations and no increase 
in intra-ocular pressure” (Allen). While its anesthetic power 
is almost as great as that of cocain and ig Q ation only 
slightly shorter, its toxicity, relatively to th of cocain, has 
been placed at one-fifth or even one-s h. Little or no 
effect upon the vaso-motor system cay > ascribed to it, and 


there is no after-pain, hyperemia mmation or induration 
chargeable to its use. After "ov observation of newer 
compounds, novocain holds idi To the novocain solution 
is added, in the proportio ten drops to the first ounce, 
adrenalin chloride in e 1 to 1,000. The characteristic 
action of adrenalin (QU es another convincing argument in 
favor of local ane ia. By producing vaso-constriction it 
enables the opefaterto work in a blanched field, and by holding 
the novocain lution at the place of injection, without dissemi- 


nation, it j ases the potency of the anesthesia and prolongs 
its dur CAUTION. Adrenalin is not used when cutting 


ag Wor if at all then just enough to promote the action of 
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ANS Wastisol adherence of dressings to expose whole of face to 
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the novocain. In all cases the adrenalin should be taken from 
sterile ampoules, NOT from so-called sterile bottles. 

The infiltration and distribution of the anesthetic are 
governed by the desire to prevent transmission to the brain of 
those afferent impulses which, when the brain tries ineffectively 
to complete the cycle by sending out efferent impulses, account 


TAN 
A ga 
ANL X S 2 E A 
See loe X D : 
C Í | 


Fig. 15.—Injection for simple local anes- Fig. 16.— tS of needle penetration 
thesia. for ^N medial anesthesia block; 
B teral block. 


for the phenomena of surgical GN Walls of anesthesia to 
inhibit the passage of these aXerent impulses are established 
in the orbital region by inf&RgjJ2ations which block the nerve 


trunks reaching the sur at distances fairly evenly spaced 
around the margins o orbital cavity. 
Crescentic lines cutaneous infiltration, one in each lid, 


the needle ent t the external canthal area, and carried 


almost to the ide€r canthus, will block off the operative area 
and secure rfect anesthesia. (Fig. 15.) This is sufficient 


for AEG Qerations. For more extensive surgical procedures 
* 


inv the structures within the orbit and the walls of the 
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orbital cavity other methods of blocking must be resorted to. 
Thorough blocking of the orbital nerves is necessary in 
exenteration of the orbit or enucleation, and blocking of the 
nerves on the medial side when operation on the lacrimal sac 
is to be done. In the latter case the needle is inserted vertically 
above the caruncle and a little below the eyebrow (about a 
finger-breadth above the inner canthus), keeping close contact 
along the bony surface of the upper medial angle of the orbit 
for a distance of 3.5 cm. For the lateral block the needle is 
inserted in the same way, either above or below the canthus, 
and, following the upper or the lower orbital wall, is carried 
toward the sphenoidal fissure, again about 3.5 cm. Retraction 
of the eyeball is controlled by the finger. The 2 per cent 
solution of novocain-adrenaline is used, 3 cc. for thd lateral 
block, 2 cc. for the medial. (See Labat.) (Fig. 1 

Usually with children, and frequently with n s patients, 
a general anesthesia is necessary in additi o the local. 
Intra-tracheal insufflation of ether, as de ed by Magill in 
the Appendix, is the method of chpi n default of the 
apparatus or a competent operato uchanan method of 
oral inhalation affords an excelle bstitute. 


*Dr. Buchanan, who uses a heavy Q) carry the anesthetic to a rubber airway 
packed within the mouth, has kindl hed the following statement of advantages 
inherent in the method he has SStully developed. 

“The Advantages of Oral N geal Inhalation by the Buchanan Method are: 

“First. Presence of ubber airway insures an unobstructed respiration, 
the imperative factor ot alg anesthesia, allowing breathing free from effort with 
consequent absence of car strain. 

“Second. It allows{ie immediate direct administration of oxygen or air if resusci- 
tation becomes neco Y. 

“Third. Avoi e y trauma to the nasal mucous membrane such as occasionally 
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It is well to instill a few drops of 2 per cent butyn in each 
eye, even if the operation is confined to one side. Its effect is 
to still the constant reflex stirrings which are annoying to 
patient and operator alike. 

Morphine is not administered as a routine; rather it is 
treated as a reserve, to be availed of when the patient’s state 
can be improved by resort to it. 


minimum ether vapor tension. A distinct advantage to the patient when these 
operations are of a necessity prolonged. 

“Fifth. The sense of reliance the operator and the anesthetist have in the main- 
tenance of a patient’s airway permits the nose and mouth to be draped over with 
towels, thus protecting the sterile technique. 

“Sixth. In some instances, the ether can be discontinued and the operation 
finished under nitrous oxide or ethylene and oxygen.” 

Also, Dr. Paluel Flagg, in a recent paper, after mentioning that his interest was 
first directed to Dr. Magill’s method by Dr. Sheehan, which method he has since con- 
sistently practised, describes an alternative method worked out X aboration with 

b 


Dr. Chevalier Jackson. It consists in the attachment of the end robchoscopic tube | 


to a tube of rubber, the size being adapted to occupy the la ithout distensior. 
The other end is fitted to the vessel containing ether, in wji oles are punched to 
admit air. This allows inhalation with ventilation, the RO delivered being regu- 
lated merely by agitating the vessel. 
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III 
INCISIONS AND SUTURES 


The view is forcefully advanced by Esser, and is inherently 
sound, that skin wrongly cut cannot be rightly sutured, and 
that at least half of the ultimate esthetic success depends upon 
the way the incision is made. 


The Knife Edge. 

Thàt being so, it is even more necessary, perhaps, in these 
delicate procedures than it might be in other forms of\surgery 
to be especially careful in the matter of the kniv en other 
instruments employed. The only really depen Qi way is to 
have the cutting edges of the knives examixeW under a low 
powered lens. That method is very rev > It may show 
that what looks like and even feels Dp Se satisfactory 
edge is in fact interrupted at sever aces along its length 
by notchings deep enough and nylon enough to render it 
anything but what it To e. Incision with such a 


blade may well T e Ch erwiso unexplainable imper- 
fection that remains i ure line when the wound has 
healed. Moreover, th os tears may conduce to infection. 
(EIPRE) 


Langer’s Lin O 
su abe lines of tension of the skin is very important. 


Cutting? Langer's lines may result in scar and scar is the 
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one result the avoidance of which is the object of every step in 
these operations from the time the patient enters the hospital 
until he leaves it. 


Straight Incisions. 

The incision made in the skin should be at right angles to 
the surface plane. Other- 
wise the subsequent 
suturing cannot be accu- 
rately done, and with im- 
perfect suturing there 
cannot be a desirable re- 
sult. The importance of 
this will be evident as the various methods of suturing are 
passed under review and the special suitability RN is indi- 
cated, always with the elimination of scar as td sideratum. 


© 


Fig. 17.—Low power enlargement of blade 
of knife apparently sharp. 


Suture Precautions. <S 

In uniting the skin elements in new relations, the 
constant concern is to take precauti gainst the formation 
of scar along the line of junctio this end it is essential 
to bring the wound edges tog&&her under such conditions as 
will conduce to quick and rough union. Suturing is a 
factor of decisive import because of its influence upon the 
end result. In prepay incising and suturing the skin its 
micloscopic organiz must be held in mind at ail times. 


Only the bos dp ard for the function of its numerous 
elements can be*eXpected to facilitate the result to be desired. 
The pre* of existing scar in the surfaces to be joined 


ser 
is not to Omitted. Scar must be kept completely out of the 
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picture. If there is scar along the line of juncture there will 
be scar at that point when the healing is completed. Even 
if the scar present lies back from the line it will exert a tension 
whose force will cause a gape and produce a scar in the healed 
wound. Radical excision is the only prescription; this applies 
to scar in the deeper structures and muscles as well as in 
the skin. 

A good suture result may be rendered impossible before a 
stitch is inserted, by injury done to one of the wound edges 
through inconsiderate handling of forceps or other instruments. 
Any injury to the skin at the edges reduces its capacity for 
quick, clean healing. For this reason one should avoid lifting 
delicate grafts with forceps, the pressure from which, because 
of the form and nature of the instrument, is almost Qizin to 
produce trauma in these delicate tissues. Gra Ah uld be 
lifted by the fingers and by means of suture ds inserted 
at the ends or sides; if any mechanical ai to be utilized, 
an adaptation of the principle of the cho ks will be found 
adequate to the purpose and harmle he skin. (Figs. 50 
and 51.) 

Chemical injury may prove to®®the reason for inadequate 


results not otherwise to be expjained. The use of sublimates, 
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of iodine in strong solution f other strong solutions, tends 
to over stimulate the qi (dn fon at the edges and may result 
in hypertrophy and ANM: that might have been avoided. 
Immersing transp(anjs in hot saline solution, or in other 
solutions, befgrestransferring them, is to be avoided. If the 
graft is to ea anywhere before transference, it should 
be in the w7 liberated at the place of excision. Ri í 
& p xcision. Ringer’s or 
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one." Something of the sont 
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saline solution tends to depletion of the cell strength; its own 
sera conserve the cell life. This is contrary to the generally 
accepted view but is confirmed in practice. 

Bleeding is another enemy of the perfect suture. Its 
tendency is to produce a thickening of the tissues, particularly 
in the deeper layers, and since this is accompanied by increase 
of tension, the result is a ridge of scar. Reduction of the blood 
effusion to the minimum notably facilitates healthy and rapid 
reunion. Accumulation of blood or serum along the line of 
suture, at any stage of the healing, will be followed by a patch 
of contractile scar in that part, and constant watchfulness must 
be exercised against such accumulation. It is also well to 
remember that when vessels are tied the ligatures ought to be 
so placed that only the smallest remainders are left beyond the 
tying point. Otherwise, these devitalized tisges re certain 
to give trouble, and their presence conduc j sear forma- 
tion. 

What is desired is that when the has healed no new 
deformity shall have been produc NOCTES commented 
that in many of the early ope fe» or nasal deformity “the 
surgeon only substituted a san deformity for a disgusting 

possible in every repair of the 
face, and only untiring tude at all stages will secure the 
optimum esthetic N s the maximum functional result. 


success is drawing together of the wound edges in such 
wise th e surface edges will meet without either vertical 
or tal deviation and without being subjected to tension. 


Sutures in ne frer Tissues. à 
In the Aco} suturing the condition precedent to ultimate 
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What tension is required must be applied. below the surface. 
This may be effected by the use of either strong single sutures 
or near-far far-near sutures, according to conditions present, 
carried, in either case, through the deeper tissues. Care is 
needed to maintain the tension lines at a uniform depth and 
strength, to avert waving and upheaving in the surface suture 
line. Mattress sutures may also be employed, alone or in 
combination with one or both of the others. (Fig. 18.) Care 
must be taken to ensure evenness of tension. 

The single stitches, if suited to the situation, and if care is 
taken, are likely to be least disturbing to the surface align- 
ment. When the near-far stitch is used constant watchfulness 
is necessary to guard against one stitch being higher than 
another for such unevenness will be reflected on the surface; 


any small ridges or dead spaces that develop wiReKpO later. 


o 
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Unevenly exerted pressure of strong mattress su(dyes also will 
produce a waving of the line on the surface. lection of the 
suture material is dictated by the degree RA nsion it is found 


necessary to apply.) CN 


NN 


Surface Sutures. 
After stitching in the de Ao WEE: has been completed, 
the method adopted to aee surface edges will be governed 
by the state of their th ion to each other. 

1. Healing may ed without stitching, small strips of 
adhesive tape, plíced"àt judicious intervals, being sufficient 


to maintain the-apposition. 
2 sal of cotton wool may be anchored in mastisol 
of 


on both. {$ the wound, drawn together with enough 
pressus hold the surface edges very slightly raised, and 


a 
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——— 


Fig. 18.—Sutures. strips of adhesive tape; 2, adhesive tape over rolls of gauze; 


3, adhesive NU held by stitches; 4, stitches at three levels; 5, bits of suture 
material (Y ends of mattress sutures; 6, sub-cuticular stitch and 7, secondary 
apprgxi Sn stitches; 8, continuous suture, alternatively through and over; 


9, S far-near tension suture. 
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maintained in that position by adhesive strips firmly emplaced 
on the skin on both sides. 

3. Strips of adhesive plaster may be fastened on the skin 
on both sides of the wound and parallel to it, apposition of the 
wound edges at the desired level being attained by stitches 
passed from one strip to the other. 

4. The surface edges, slightly raised and slightly everted 
by the tension of the sutures in the deeper tissues, are drawn 
together by two sets of stitches placed at different levels; (a) a 
row of fine horsehair retention sutures of the mattress form, 
set at the horizontal level, whose effect is to form an almost 
imperceptible vertical ridge above their level. Pressure on 
the skin is relieved by bits of the suture material placed under 
the ends of the mattress suture. (b) Interrupted stitches of fine 
horsehair crossing over this ridge and very close nner 
producing uniform approximation without tensio hen these 
stitches are withdrawn the once everted egele inward and 
resume the horizontal position. 

5. The raised and everted edges ic brought together 
over a single subcuticular stitch ( ne silkworm gut or 
paraffined silk or catgut) with a en needle. To this coher- 
ing suture may be added, whenNeéquired, interrupted stitches 


at the surface. 

6. A continuous gf naintainins two levels, gives a . 
very satisfactory Pes at part which is at the lower level 
holds the edges e) r, the alternate stitches passing over 
the wound. Parafffied silk is used. 

7. The & a edges may be brought together by con- 
tinuous „sS of fine horsehair, using the very fine needle 
empl stitching severed arteries, the running stitches in 
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this instance passing over the wound surface. The continuous 
suture is best terminated after passing through perforated 
shot, but it is best not to leave the shot surface imposed directly 
upon the skin; it should be underlaid by a small gold or silver 

plate. 
A highly satisfactory method of distributing the tension 
over a wide area in the deeper 


E S Ke tissues is that used by Jaesche 


for the release of entropion. 
IN 
/ I ig 


method, where there is depres- 
sion in the tissues below the skin 
defect, is that devised by Esser 
for freeing the daeper tissues 
over an are "e (Figs. 20, 
21.) 

The “‘n e system is im- 
Pd «Qu l these suture pro- 


Fig. 19.—Sut to distribute t i » 
E ERU e MES juo Figure 22 illustrates 
hod by which it is pos- 


sible to sew, tie and cut, lios the forceps and scissor 
forceps. 


Protection of Sutur OD 


(Fig. 19.) Another very useful 


Oozing of fluid the wound is always a threat to ideal 
healing. The can be met by laying over the wound a 
cigarette rol gauze, impregnated with Bipp or sterile 
paraffin, t l being held in place by a few adhesive strips. 


The appexetion of this method is not confined to small wounds. 


o 
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automatically dispose of exudates threatening interference with 
the process of healing. Where the circumstances are such that 
the adhesive strips no longer provide adequate retention, single, 
single continuous, or continuous lock sutures may be utilized 
to hold the gauze in place according to the indicated need. Or 
strips of silver may be used, instead of the cotton rolls, to 
strengthen the retention and protect the entire line (Ertl.). 
(Fig. 28.) 

If the wound is a very long one, and so placed that 


C 


d 


D d x 

Fig. 20. Ni 
Fig. 20.—A, depression in tissue; B, releasing incisions. Fi@NZR—C, skin advanced 

and sutured; D, adjustment of tissues raised by «9 sion. (Esser.) 

disturbance is to be apprehended fr mobility of the face, 
it will be found practicable to im T 6B the area in which the 
wound lies, in one of two ways. ee bands of adhesive tape may 
be affixed to the face skin at distance on both sides of the 
wound and drawn togeth der sufficient tension to release 
the area between the all strain. At need, metal strips 
attached to the eve eonduce to a more effective control. 
The other metho is"to take strips of gauze, steep them in 
collodion or DO affix them to the cheeks on both sides, 


well below #Ñẹą evel of the wound, draw them up strongly 
enough ¢ ase the wound from the influence of mobility, and 


faste ely above the head. (Fig. 24.) 
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GENTILE PARIS 


Fig. NS Q touch" system. 1 to 5, successive stages in stitching, tying and 


NS , Scissors; 7, grasping ends and cutting edges. (Scissors devised by 
with modifications by Gillies and Sheehan.) 
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Suturing Grafts. 

A skin graft, whether epidermic, full thickness or on a 

pedicle, is only to be applied where there is a dry field and on 


Fig. 23.—Cigarette rolls of cotton over E 1, double single stitch; 2, continu- 


ous running stitch; 3, running lo 


itch; 4, single stitches through wound edges 
and bands of metal. NO 


a freshened surf z. Q anster and implantation should be 
accomplished wi least possible trauma. All types of graft 
ch when they are sutured. Unsatisfactory 
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2 NO 


abi} ation sutures. 1, Adhesive plaster (two sections) carrying metal 


Fig. 24 Inp(by 
erm e Ed by threads at light tension; 2, tension by means of strips of cotton 
joirf A nds of adhesive plaster; 3, bands of gauze made adherent to the cheeks 
NN n up and fastened over the head. 
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stent; in the event that sutures are used, as sometimes does 
happen, interrupted horsehair sutures are best if not many are 
required; if close approximation is called for it is best to 
use artery needles, with very fine horsehair. In placing the 
Wolfe graft one begins with four anchor sutures to establish 
the position; then the segments of the graft between the anchor 
sutures are united to the host by interrupted stitches of very 
fine paraffined silk, alternating with horsehair. It is important 
that the knot be placed on the side of the host and at a little 
distance from the wound. The buried suture of Esser is very 
useful in securing these grafts to the host. With the pedicle 
graft the buried suture is not used. Interrupted horsehair 
stitches serve best, except that, when there is occasion for very 
accurate approximation, a continuous lock stitch may Re found 
more satisfying. (For sutures to close the “etern we and 
other forms of skin defect, see Plastic Surge the Nose, 


(Sheehan), page 224, et seq.) O 


Every blood flow should be staye ore the skin edges are 
brought together. Blood DE trouble makers, being 
forerunners of abscess and di ion, which cause the loss of 


Notes on Sutures. 


the repair 

The keenness of the e is a factor of great importance; 
it is so easy to bruis S dn edges enough to place perfect 
healing out of the{ quéStion, ruining all that has been done in 


the preparatory stages. 

It is Cup that in all underlying tissues, as well as in 
the skin 4 , every vestige of contractile scar must be 
remove 
E 
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Sutures must be made with true skin approximated to true 
skin; otherwise the wound edges at the surface cannot be level 4 
and unless they are there must be easily visible scar when the | 
healing is complete. 

Since overlapping at the edges is certain to produce a ridge 
of scar, this must be carefully avoided; the surface alignment 
can be irretrievably broken by uneven stitching in the deeper 
tissues or by uneven or exaggerated tension following their 
| insertion. 
| Inward and outward stitches should enter at right angles 
to the surface, and should cross, above and below, at righi 
angles to the wound. The suture knot should never lie directly | 
upon the wound line but a little to one side. Where there is a 
choice the knots should lie above a horizontal xÊ Rer than | 
below it. 


Metal clips cannot be utilized without ~ S 3m skin. | 
Their employment is inconsistent "O expectation of a | 


good result and must be condemned. 

It is well to place a few R e suture material used 
under the ends of a retention gu , perpendicular to their 
direction. K 

Should blood or tears e A the space between the suture 
edges moistened cones S tton wool should be used for 
immediate removal. 

Se 


Suture enc O 
1 


Suture NA ot ought not to be accepted as matter of 
routine. of their influence upon the result it is proper | 
to aN hoice of threads a reasonable amount of study. | 
Catan to be used when bleeding is to be stopped; chromic 


3 
AP P 
XS 
SO 


PREPARATION, AFTER CARE, SKIN GRAFTS 85 


catgut to relieve tension. Horsehair is the suture material 
par excellence; retaining its organic properties, it expands and 
contracts with the tissues; it does not harbor the so-called 
“stitch abscess.”  Paraffined silk is the next most efficacious, 
but the silk, having lost its organic properties, is unyielding; in 
the very fine varieties it is likely to break through the skin 
where there is edema. Resilience, elasticity, are also absent 
from certain synthetic materials. All may have their qualities 
of excellence, but where the appearance or non-appearance of 
scar is in issue the choice of materials ought to be made with 
deliberation. Thin silkworm gut is first choice for sub- 
cuticular stitching. 

Generally, suture material should be smooth and imperme- 
able to secretions. Loosely related hygroscopic stragds may 


serve as purveyors of infection from the surface intg ound. 
For the same reason the early removal of WON Ww to be 
desired. 


Removal of Sutures. N 
Where there is no tension, Te be removed after 


twelve to sixteen hours, the woupf\edges being supported in 
position thereafter by collodi essing. Four days is the 
maximum a suture vies gj to before removal. This should 
be borne in mind whe ing the kind of stitch and of 
retention suture to qe Any stitch that cannot be 
removed in four d ht not to be put in. Otherwise there 


is risk of C her from pressure of the knot upon the 
skin, or parti am threads, or tearing. The presence of 
the MAN o earries the threat of infection. Whenever 
S UNS WY placing the stitches, the needle should penetrate 
from SS SN upward, thus carrying the thread from within 
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outward; using two needles this can be done on both edges. 
The purpose is to avoid carrying inward with the threads any 
minute infectious material lodged on the skin. Such danger 
is present as long as the suture is in place; hence the necessity 
of early removal. 

Prior to removal all incrustations are taken off the wound 
with peroxide of hydrogen and the suture materials are softened 
with a little sterile oil or albolene. Subsequent treatment is 
that of an open wound. In general it is to be emphasized that 
the open wound condition should be attained as soon as pos- 
sible. Quite frequently patients are sent from the theater in 
that state, with only gauze dressings for the passage through 
the corridors. 


IV 
POST-OPERATIVE CARE 


The essentials of care after operation can be stated in very 
simple terms. They are cleanliness, constant watchfulness 
and concern for the patient’s physical and mental well being. 


Immobilizing the Wound. 

The patient is placed on his back on a hard bed, without 
pillow, and is kept in that position for several days. It should 
be explained to him that this is an essential precautiog if the 
wound is to heal without such injury as would ul) from 
straining or breaking of the sutures, and that (gy the same 
reason talking, laughing and chewing are n lowed, since 
each of these is a positive danger.  Onl Coy food is to be 
given for the first few days, or until O of the tissues 


is such that the normal movements ,o ace can be resumed 
without apprehension. x 
It should be made clear th better these instructions 


are obeyed the sooner a pill n be permitted; the promised 
pillow becomes a prize SON and its ultimate arrival 
makes the patient feel a has contributed something worth 
while to his own inr ment. 


Attentiveness. Ss 


The SM is keenly sensitive to impressions as to the 
DENN in him by the attending surgeon and nurses. 
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This is especially true during the first twenty-four hours after 
operation, when the discomforts are at the maximum and the 
need for sympathy greatest. At such a time the least inatten- 
tion is the equivalent of neglect. Impatience over reiterated 
demands for attention, or any preventible delay in making the 
patient comfortable, is to be rated as a let down in the service 
to which one so recently subjected to trauma is entitled. An 
attitude of passive willingness to respond to demands does not 
fully meet the case; rather should there be manifested a desire 
to anticipate all reasonable wishes of the patient during this 
first strenuous day. And every day. 


Cleanliness. 

The patient, who has been made clean before operation, 
must be kept scrupulously clean afterwards. AM body in à 
clean bed is the essential of aftercare. nurses and 
attendants should be conspicuously clean. e screen around 
the bed should be clean and the linen chay ed every day, twice 
a day if necessary. The wounds m NC kept clean. Nurses 
must not think of touching the without aseptic gloves, 
and in all particulars should $€gard the need for asepsis as 
governed by the same conside&gtions as in the operating room. 


© 


To protect fromN tion during the period of open-wound 
treatment the co is kept in a screened bed. Its use goes 
a great way to reconciling him to his situation and putting 
him in the state of mind. In the wards it gives the agree- 
able sen n of at least partial isolation, a privilege that is 
BIS ued, as is shown whenever a patient ready for dis- 


The Screened Bed. 
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charge elects a stay a day or two extra; the screen is invariably 
retained though the need for it is past. (Fig. 25.) The bed 
is easily rigged with a few strips of wood, as shown in the 
photograph. 


Watchfulness. 


Constant watehfulness is the only safeguard in all that 
concerns the wound, and watehfulness implies frequent inspec- 
tion followed by the instant adoption of whatever measures are 
indicated for the correction of any abnormal condition observed. 
The wound should be watched for post-operative oozing, for 


SS Fig. 25.—The screened bed. 
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eoagulations formed while oozing was unobserved, for blanch- 
ing, for edema, for tension upen the sutures. In the case of 
transplants care must be taken to see that the surface is neither 
too moist nor too dry; excessive moisture may prove a medium 
for infection, too little may be insufficient for the needs of the 
graft. A Thiersch graft, for example, should be smeared 
frequently with sterile paraffin or some such salve. Every 
external menace must be kept away. 


Danger to Sutures. 

While it is desirable that the sutures be removed early, 
especially the retention sutures, (see ante) this principle must 
not be carried to excess, for nothing is gained by their very 
early removal if it is followed by separation at the wound edges. 
Danger to the sutures is considerably lessened ic fact that 
nearly all of these operations are done dee anesthesia. 
Under general anesthesia there is alway, t-operative dis- 
turbance, involving danger of strain u e sutures and part- 
ing of the wound; under the local NS od the patient rests 
quietly and most of the danger CERE obviated. Still, 
there may be experience of % good deal of pain, especially 
during the first twenty-four Krs, with resulting apprehension 
and irritability, which if iGdylged may lead to breaches of the 
suture lines. The co n must be watched for; it can be 
controlled by the inistration of sedatives, as codeine. 
Attention sho QDs be given to raising the systemic tone 
and to keeping digestive tract in normal function. 

Even QN the subject is in pain apprehension is to some 
extent chie factor; a little effort directed to giving an 
agr se to the thought of the patient will be well repaid. 
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Abnormal Conditions. 

Induration, swelling, abscess, any indication- of infection 
of whatever kind or degree, demand instant attention. Con- 
stant watchfulness and frequent inspection are imperative as 
the only safeguard against these menaces. If swelling or 
induration does appear, there should be instant recourse to 
warm compresses of magnesium sulphate in 5 per cent solution. 
Sometimes it may be better to apply the magnesium sulphate 
in 20 to 40 per cent strength as a salve; vaseline, lanoline 
(sheep's fat), or other sterile base may be used for these appli- 
cations. Should suture abscesses develop, the threads are 
removed, followed by incision and drainage at the points 
affected; treatment with Ringer’s solution, potassium per- 
manganate, magnesium sulphate or other suitable nt will 
avert, in most cases, the necessity for further inte iðn. 


Bandages. & 

There is always a tendency to overd xO employment of 
bandages. After the first removal ron should be to get 
along without them, rather than ¢o lace them with new 
ones.  Bandaging should be cogtyMed only as a means to 
maintaining a desired degreesgf pressure; apart from that 
reversion to the open wound ein is to be favored. 

Special Conditions. NN 

=- Frequently in Qus on the eyelids the lids are made 
surgically adhereat, and remain so for weeks; at first the 
adhesion is m@NNained by strong mattress sutures. Secretions 
are certai exude. After the first removal of the bandage 
these deta removed with cones of sterile cotton wool 


ES 
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wrung out in boric acid; the point of the cone is less irritating 
than more extensive surfaces. One or two drops of argyrol, 
in 15 to 25 per cent solution, are instilled between the lids; 
not more, as the fluid will run out, leaving unsightly marks, 
and may cake on the cilia. 

Frequent application of one or another of the many suitable 
salves is the method of correction if a graft shows a tendency 
to dry overmuch, among others vaseline (petroleum jelly), weak 
yellow oxide of mercury (1⁄2 or 1 per cent), bichloride 1 to 
3,000 in salve, 3 per cent ammoniated mercury, etc. The 
mercury salves are only used where their bactericidal effect 
may be of value. 


Secondary Healing. 

After the primary healing of the wound thoes still much 
that can be done for its improvement. P of sun, good 
food, promotion of good systemic conditi assage, the well 
considered utilization of thermic geri) all help. If stag- 
nation of the circulation persists, icated by edema, relief 
may be had by (a) exposure to gu t at intervals during the 
day; (b) frequent short oos to artificial sunlight; (c) 
occasional use of the ulteg-Vfolet ray or the leucodescent 
light; (d) using the Offer incandescent light, placed 
Six inches away, NA s increasing from five to twenty 
minutes a day ane) timately for twenty minutes twice a 
day. 

Where eqmditions supervene that can be attributed to 
cardio-ren ease or to the failure of excretions or elimina- 


tions, ¢ e patient is placed on a non-residue diet; (b) pure 
veg aloin (calsalettes) is prescribed to overcome con- 
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stipation; (c) the intestinal tract may be kept open by the 
ingestion of one or two tablespoons of lactie oats, swallowed 
without chewing when the bolus has been formed; (d) a 
favorite formula to stimulate the circulation and to activate 
the kidney eliminations is, Strychnin 1/100 grain, Urotropin 10 
grains, Sodium acid phosphate 10 grains, given four times a 
day in alkaline water. 


Note on Edema. 

Le Calve: “Special functional elements of the kidney attend 
to the elimination of salt. If they fail the salt is retained in 
the blood, which, being intolerant of surplus, pours it out into 
the serous cavities and tissues. The water of dilution follows 
and edema is set up. . . . The bulk of the salt inge passes 
off quickly; this, true in health, is not true in Salt 
enters into the composition of every edema. . . ç e influence 


of the kidneys is proportional to their abili eliminate salt 
present in excess.” S 
Note on Light Therapy. © 

Goodman: “The theory of th rative power of sun light 
or of concentrated artificial ligt 1s not thoroughly understood. 
Obvious effects are the d of the cutaneous vessels and 
the stimulation of th t"elands. The deeper action may 
be partly due to thi with the filling of the capillaries a 
depletion of the other vessels must follow, and partly to the 
resistance to li energy. Whenever energy meets resistance 
at any pointy at is generated at that point. The skin is a 


poor co r of heat but it readily transmits light. This 
light NN deeper tissues meets resistance, otherwise it would 
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be transmitted through the whole body. It is at the points of 
absorption that the light rays are transformed into heat energy. 
. . . Physiological effects are, dilatation of superficial vessels 
and glands, removal of venous stasis, bactericidal action, . . . 
restoration of functional activity in skin and deeper glands.” 


Keloid. 

Without going into the history of the researches that have 
been made as to the nature of keloid, or of the expectations and 
disappointments identified with various methods devised for its 
elimination, it may be said that, as to such scars of this order as 
form after these plastic procedures, relief can be obtained, in 
many instances, by resort to the method illustrated in Fig. 180. 
(Page 327.) The introduction of hygroscopic en at differ- 

E 


ent skin levels seems to unchoke the lymphatic ic ation, and 
is followed by surprisingly rapid reduction of 1ass. Treat- 
ment of the skin by X-ray, on a well grad system, further 


with reasonable expectation that the tion will not recur. 
> 
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reduces the scar to a state in which on may be practised 
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SS SEVERE FACIAL BURN. 


bo 


^y extensive burn on face, with coloboma on both sides and distortion 
at left outer canthus. 2. Lid function restored by excision of scar and 
skin replacement; epidermic grafts to cover both upper lids, that on left 
extending over orbital margin; fold at left not objectionably apparent in 
life. 


V 
SKIN GRAFTS 


As the methods of cutting and transplanting skin grafts of 
various kinds are described very fully in the author's work on 
Plastie Surgery of the Nose, an outline indication of their 
difference in nature and use will suffice for the present purpose. 

The Thiersch Graft is cut to include only the epidermis, in 
all its layers, plus the tops of the papille in the corium, to which 
the lowest layer of the epidermis is adherent. Properly cut, 
the graft carries no more than this of the connective elastic 
tissues of the true skin. It is preferably taken f 
non-hairy area of the right thigh or from thefi 
area of either arm. Local anesthesia is s 
taken to block the afferent nerves. (Fj 6-27.) The skin 
is thoroughly washed and rubbed lphurie ether until 
there is a glow. No strong solutiafgs used; a little vaseline, 
lightly rubbed over the part, fa T removal of the graft. 
A large very sharp knife (Shegbon-Kilner) held flat against the 
skin, by to-and-fro moveme@tR Separates the epidermis from its 
base. Meantime a AN with movable parts (Sheehan- 
Kilner) held by ep sistant, keeps the skin on stretch. 
(Figs. 28 and 28a. 

There is no. tical limit to the amount that may be taken. 
Until PPS the graft is left to soak in the sera induced 
by cutti * The wound is covered with sterile silver foil and 
band NN After 72 hours the bandage is removed. The foil 
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remains, and 
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open wound treatment is initiated. Or the wound 


may be dressed, after the removal of the bandage, in one of 
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Fig. 26. 


Fig. 26.—Cutaneous nekves 
femoral, lumbo-ing 
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Fig. 27.—Cutanequ 

brachial and NC brachial. 
as with rubber strips smeared with boric acid 
with gauze mesh impregnated with unguentine; or 


NS 
MSN rine, a combine of hard and soft paraffin with olive 


several, 


e 


the thigh; cutaneous ramus of XII intercostal, lateral 


ves of upper arm; supraclavicular, dorsal anti-brachial, medial 
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and eucalyptus oil and beta-naphthol. Bandages are required in 
all these cases, removal being in three days. 

The graft is imposed upon a healthy granulating base, 
freshened at the time. Generally a mold is used to hold the 


Fig. 28.— QO ratchet used in cutting Thiersch graft. 


graft in plac. eIn a relatively few cases sutures may be pre- 
ferred. T aft “takes” on fat, fascia, muscle, tendon, 
perichon and bone. | 

T Wire or full thickness graft is cut to pattern, not too 
mu d not too little. It may be taken from various parts, 
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according to. the skin thickness desired, usually from non-hairy 
areas but carrying a margin of hair if required. The sub- 
cutaneous fat is removed before transplanting, carefully, so as 
not to occlude the vessels. No salt or other solution is applied. 
It must be placed on a thoroughly prepared dry area. It is 
positioned with four anchor sutures; complete approximation 
follows. Definite pressure is required for the success of this 
graft; the Ferris Smith pressure bag is constructed to control 
the pressure at a maximum of 30 mm. mercury varying to 25 
and 20 mm. according to the thickness of the skin at the area 


Fig. 28a.—Sheehan-Kilner knife for VET um 


from which it is taken. (Fig. 29 ‘Own rst removal of the 


bandage an appearance of contu is an indication of 
health; dull gray tint, generally Rh foul ue indicates failure. 
The wound in the area from wh the graft is taken is closed by 
undermining and approxi Qion immediately. 

The Pedicle Flap Cy pattern, after the defect has been 
defined, and is cepe o place and carefully and accurately 
sutured. Its live depends upon its carrying an 


adequate bloo ply, and the area from which it is to be 
lifted is cho Td that end in view. These flaps have abun- 
dant S before being brought down they may be left to 
nda! though this practice is discountenanced), or they 


NS ACID BURN DESTRUCTION 


Destrucfi eye and orbital region; carbolic acid burn. 1. Wound infected and 

sl NN . 2. Infection controlled. 3. Upper lid covered by epidermic graft; 

er cheek and lower lid covered by forehead graft bearing line of hair for 

4, Temporal area covered by graft from scalp, with margins of non-hairy 

iif. 5. Pedicles returned. 6. Socket epithelized, prosthesis in place.  (Illus- 
tration on the following page shows the final state.) 


fling page. 


1 state of case recorded on 
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may be lined on the under surface by a Thiersch graft, or the 
pedicle may be tubed for the improvement of its vascular 
strength. At need the tubed pedicle flap can be migrated 
from one part of the body to another. The pedicle flap demands 
rather anxious attention in the after-care period; stasis of the 
circulation may cause loss of the tissues at the edges. The 


49 
Fig. 29.—Ferris puc ue bags for free grafts. 


turn the balance garst it. Gentle massage and compresses 
of magnesium 
doubtful indi 


flap must be kept Fi impairs its vitality and may easily 


Iphate solution are resorted to at the first 
Too, virile an arterial circulation is a dis- 
e the slower venous circulation may cause 
NM*ssure at the source of the arterial circulation, as 
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by the Ferris Smith bag, together with massage, may avert 
serious disaster. | 

Sliding Flaps, where practicable, have much in their favor. 
Advantage ean be taken of the elastic properties of the skin, 
while not essentially disturbing its vascular or nerve associa- 
tions. Rotation of the skin is, in fact, coming more and 
more into favor as a substitute, where possible, for the pedicle | 
flap. 

Fat grafts are rarely employed; the tendency in most situa- 
tions is for the fat to absorb, leaving a depression. As its sole 
purpose is to fill a depression, this is a serious objection to its 
extensive use. Where the underlying fascia can be transplanted 
with the fat the result is more likely to be permanent. 


9 
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VI 
THE MUCOUS MEMBRANE GRAFT 


Since in all plastic surgery the restoration of function is 
the first consideration, it follows that, the conjunctiva being a 
mucous membrane (Fig. 30), the mucous membrane graft has 
a place of exceptional importance in the plastic surgery of the 
orbit. Lost conjunctiva should be replaced by mucous mem- 
brane; the only exception is that replacement 
by the Thiersch graft is permissible in some 
circumstances. 


RE E 


bon 


Sources of Replacement. 
The sources of supply may be noted here 
the order of their availability. NS 
(a) Defects of considerable size i Qv. 
pebral conjunctiva can be covere Reinders AE EUER ET 
mining and approximation. Yi $02 Cone. 
(b) Small defects in the A conjunctiva tival epithelium 
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LEDs 
TIN SA AY 
SAT UL go 


; (descending). 

can be covered by drawin n the palpebral 1, Eyelid mar- 

À 3 Y E gin; 2, bulbar; 

conjunctiva, followed in tter by approxima- 3, lid interior; 

: 4, fornix. (After 
tion. Hartnack.) 


(c) If this sup Or available from the 
same side it cane brought, up to a certain amount, from the 
upper lid of ties posite side; followed, on that side, either by 
ERAS or by replacement with other mucous membrane. 
This 1 NY e preferable method where the loss is caused by 
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the excision of scar following certain diseases, e.g., pterygium, 
epitarsus, etc. 

(d) The ocular conjunctiva can be drawn upon in slight 
amount, to replace loss in the immediately adjacent palpebral 
conjunctiva. 

(e) Failing a supply of palpebral conjunctiva, the best 
recourse in loss of ocular conjunctiva is to the covering of the 
middle turbinate, which gives the nearest match in color, 
texture and density. (See Weiner, Jour. A.M.A. Dec. 18, 1920.) 
(Plate 11.) 

(f) Where the loss to be replaced is in the palpebral con- 
junetiva and the supply cannot be obtained from either orbital 
area, repair can be made by transplanting a graft of mucous 
membrane taken from the lower lip or from the Ruccal area; 
the latter ean be drawn upon for large amount QN. recourse 
is specially useful in relation to symblephar, Qy he condition 
identified as symblepharon may be found as€dsrated with various 
diseases of the eye, adhesion of the Hie eyeball being the 
state demanding relief. The area CSS may be either minimal 
or extensive, confined to the rj ion or involving the con- 
junctivae down to the cnjus fornix. Excision may there- 
fore be of small amounts 9 h oeular and conjunctival sur- 
faces. In either event c (os begins with complete excision. 
Replacement, accor igo loeation and degree, will be by 
one of the choice eady indicated. On the visible ocular 
surface the preierqme is to be given to the graft from the turbi- 
nate, out of ferénce to the color; for other surfaces, if a graft 
is to be u H, the mucous membrane graft from the lip or 
cheek, 

NS hese areas ean usually be counted upon to supply 
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what quantities are needed; other areas, as the vagina, etc., 
are available, but the problems of sterilization relegate them to 
the position of last choice. 

(h) Finally, for repair on the lower lid the Thiersch graft 
is an acceptable substitute for mucous membrane, and for the 
provision of an epithelial lining for the cul-de-sac it is to be 
preferred, because, while it serves the purpose'as well, it is 
readily available in the quantities required, which would make 
altogether too heavy a demand upon approachable mucous 
surfaces. 

A governing consideration where the repair of the ocular 
conjunctiva is in question is the esthetic necessity of matching 
the color. A Thiersch graft might serve for the functional 
repair, and mechanically it is easier to emplace, but bizarre 
color effect constitutes a severe disfigurement. Sig arly, while 
a graft of membrane from the lip would eff e repair, its 


reddish tint, which persists, would be verygeQNectionable. The 
turbinate furnishes the material of choi NO to both color and 
functional character. CN 


Membrane Grafts in Practice. CN 

The use of mucous memfgane grafts in eyelid surgery is 
not new. Introduced by res their use has been made 
familiar by Van Milli e Wecker, Post and numbers of 
other eminent LF ogists. But while it has served for 
an occasional recquye and has been employed by some, as 
Jobson, for maGayears, its use had never been popularized and 
it was not rally recognized as the routine first choice for 
the cov Qt conjunctival defects by other than conjunctival 
DN in the ceaseless effort for the attainment of the best 
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possible that has marked the intensive development of Plastic 
Surgery it was accorded its rightful place. 

In clinical experience, the free mucous membrane graft is 
as certain to “take” as the Thiersch graft. That being true, 
the fact that it is physiologically of the same order of tissue as 
the conjunctival membrane, while the Thiersch graft has the 
properties of the external skin, establishes its right to pre- 
cedence. Once placed, it fits in with its mucous surroundings 
better than any non-mucous implant could, a functional 
advantage of much importance. 


Cutting and Placing the Graft. 


As to the region from which it is to be taken, it is evident: 


that only the imperative necessity of preventing disfigurement 
through the introduction of color into the whi So ace of the 
eye would justify removal of half to two-t ifds of the middle 
turbinate to obtain the membrane demande.” However, that 
membrane, when separated from the , 18 so thin as to be 
acceptable without paring and a a is the most suitable of 
any to be procured outside the gr region. 

It is from the lip and t Ms ceal area that the graft is 
usually taken. It is there ible in any quantity likely to be 
demanded for orbital re other than the complete lining of 
the socket. (Figs. NN 

Taking the gr lls for the exercise of care. The sub- 
structure is eag nd if included will cause the graft to curl. 
It should be thin, like a Thiersch graft, using the same kind 


of knife nder like degree of tension. Any of the sub- 
structu t is taken should be pared away. Some shrinkage 
is ae to be allowed for, but anything like mathematical 
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calculation need not be attempted. Or it may be best to emplace 
four anchor sutures, one at each side, while the graft is being 
cut; very fine needles of the artery type are used to carry threads 
of very fine paraffined silk suture material through the graft at 
the points on the periphery. With the lid everted the graft is 
anchored by completing these sutures, after which the edges 


= Mg st. OR 
Fig. 31.—Excision of mucous ue ft from the lip; 


Fig. 32.—From wi outh. 


graft is a useful aid in ng unevenness at the surface. 
(Fig. 33.) NO | 

To ensure adher of the body of the graft to the host, 
two other suture ave’ carried through to the lid surface, one 
lengthwise an he other crosswise of the graft and for nearly 
the whole (en ce in each case; (Figs. 34-35) these mooring 
sutures, hdrawn at the time of the first dressing. The 
lid is qu and the usual bandage is applied. In these replace- 


are sutured in place. he m stitch at the base of the 
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ments within the orbit it is obvious that conditions of antisepsis 
are an absolute essential. Washing, with this end in view, 
should precede the implantation and should be repeated before 
bandaging. 

After 48 to 72 hours the bandage is removed for dressing 
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Fig. 33.—Sutures for emplacing mucous membrane graft. Note the buried suture 
in second drawing. 


and the mooring sutures are withdrawn. The eye is irrigated 
with Ringer's (isotonie blood) solution and again closed and 
lightly bandaged. It is dressed daily for ten days. e sutures 
may be withdrawn after the fifth day. 


Sv 


Fig. 34. Fig. 35. 


Fig. 34.—Cross sutures Xx ote adherence. Fig. 35—Same carried through 
Q o surface and tied. 


More Serious OR 


The for g suffices where the defect to be covered is 
small. i E rger ones it will be necessary to keep the lids on 
stret eans of surgical adhesions. Since they will remain 
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closed for from two to three weeks, the importance of the 
strictest asepsis must again be emphasized. An exhaustive 
survey must be made, before the repair is commenced, to deter- 
mine whether any active or dormant septic conditions exist. 
No false move must be made while the graft is being cut and 
emplaced. In the case of non-success, infection would be 
found to have been the damaging agent, for, unlike the 
Thiersch, which will “take” even in presence of mild infection, 
the mucous membrane graft is very sensitive in this regard. 
The stages of the emplacement procedures are the same as 
before. The mooring sutures can be withdrawn, since the ends 
are available from the surface, but the other sutures must be 
left until the eye is opened, by which time some or all of them 


will have sloughed. - 
In the replacement of loss of the ocular con wn a, the 
bed is made to receive the graft, as always r the most 


rigorous aseptic conditions. If the graft m bal is not avail- 
able from the conjunctiva of the same e LN should be taken, 
by preference, from the upper lid se eye—not from 
the lower lid. The movement Eg upper lid will have a 
tendency to plane out any resultffw*unevenness, whereas with 
the relative immobility of thesower lid there might be some 
persistence of the UA The conjunctival tissue from 
the lid is not a perfec eif for the ocular conjunctiva, and 
in the visible are inate membrane is preferable, but 
otherwise it is UC match the body affords, and physio- 
logieally it is u@yceptionable. 

The wouymNW the other eye is closed immediately. The 
graft is (into place with the finest paraffined silk, and the 
lids AS but not surgically adhered. It is not necessary 
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to cover the graft with a mold; what pressure it needs can be 
applied over the closed lid, notably with a Ferris Smith pressure 
bag. What is desirable is total immobilization; as aids in 
obtaining it the other eye must be closed and the patient 
narcotized until the first change of dressing, which is not later 
than the third day. 

If resort to the turbinate for the replacement of ocular 
conjunctiva is inevitable the procedures are identical except 
that excision of part of the bone is a preliminary to obtaining 
the membrane. In the emplacement of these grafts on the 
eye surface there may be some liability to error through turn- 
ing the graft in handling; a suture thread carried through the 
graft, with the needle left attached, will assure the imposition 
of raw surface on raw surface. 8 


The Epidermie Graft and the Eye. 

The claim is made, and is naf that when 
the eye is not present and the sock be lined mucous 
membrane is the proper material Which to line it. The 
obvious answer is that mucous a of that amount could 
not be taken from the lip dvo within the mouth without 
producing great discomfort anWw^that if lining by Thiersch graft 

Qi as well and is not known to have 


serves the mechanical pu j 
annoying sequelæ i Aay be employed instead, since the 


the discomfort caused by taking it is 
experience, including the observation of 


negligible. Cli 
patients for 
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lip or the mouth that would be required for this repair. Where, 
however, the area to be covered is small, e.g., at the canthi 
only, and a mucous membrane graft adequate to the purpose. 
ean therefore be had, it should be used. 

Certain exceptions are also to be made to the rule that only 
mueous membrane should be used in replacement of the con- 
junctiva. In the main the authorities are opposed to the use 
of the epidermie graft on the inner surface of the lid. That 
opposition needs to be qualified. The claim is that the 
epidermie graft does not provide, as a substitute for the con- 
junetiva, a tissue of its own order. That is true; and it is 
equally true in other situations where the graft is utilized with 


excellent effect. Without being a mucous membrane it is used 


to replace such membranes within the mouth and ase. In 
the maxillary sinus it is used as substitut xÁ ciliated 
epithelium, part of whose function it cannot di ge. Yetit 
does well in these situations. It may be 
there is a flow of liquid there will þe imum of the dis- 
advantages to be apprehended tog amao and that 
the peculiar sensitiveness of the ¢ye irritation by even the 
most minute bodies makes this t ey to desquamation by the 
epidermic graft a danger to Go In theory that is true. 
In practice it is true enou o make it worth while to avoid 
placing a Thiersch g nan upper lid over a sound eye. 
But it is much les tay of the lower lid, first because there is 
scarcely any mon that lid and second because such detritus 
of desquamata s there may be is carried off by the lacrimal 
liquids, ver uch as by the liquids peculiar to the other 
region loned. 

TAN W favor visited upon the epidermic graft in relation to 
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the eye is due, in all probability, to the fact that what was 
implanted was not an epidermic graft at all, but a graft so 
thickly cut as to include a layer of the true skin, in which case 
disagreeable complications might be expected to arise from the 
protrusion of hairs, the exudation of glandular secretions, and 
a volume of desquamation greater than the true epidermic 
graft produces. In some situations, on the surface of the 
body, this extra thickness does no harm, but for use within the 
orbit the graft must be cut so thin as to be for certain a true 
epidermic graft. So cut it can be used with safety to form a 
lining for the lower lid, if the eye is in ue or for any part 
of the orbit if the eye is gone. 


+ CONTRACTION AT EXTERNAL CANTHUS. 


L2 NG e replacements after excision of scar tissue following burn covering 


e face. 1. Pedicle graft. 2. Wolfe graft. 3. Graft of eyelid skin from 
pote side to release contraction at external canthus. 
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VII 
RESTORATION OF SKIN GRAFTS 


The Epidermic Graft. 

If the “take” of the epidermic graft is more rapid and 
more certain than that of the full-thickness graft or the pedicle 
flap it is evidently because the mechanism by which its cell 
life is nourished is so much simpler. As has been seen in the 
description of the skin, the epidermis supplies a complete nega- 
tion of the idea that the cells 
are “bathed in blood” since 
there are no blood vessels in 
it. What happens is that as 
the arterial blood leaves the 
arterioles and passes into the | m. 
capillaries it becomes avail- x 
able for the service of the e, 
cells but that only those ele- c &—Diapedesis. Passage of oxygen- 
ments of the blood which are Qr E KM E 
necessary for nutrition a 
to earry oxygen to th Coe out through the walls of 
the capillaries, the S remaining in the closed stream. 
(Fig. 36.) The n(itritive substances and the oxygen bearing 
cells enter the plasma spaces and are there carried to the walls 
of the cells. supply for the epidermis is released by the 
ANS e tops of the papillae and spreads over into the 
interco” spaces of the lower epidermal layers, the cellular 
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detritus returning by the same route for absorption by the veins 
and the lymphatics. 

It is therefore sufficient for the life of these cells that the 
raw surface of the graft be placed, with firmness enough to 
maintain continuous adhesion, over tissues which afford a sup- 
ply of the plasma fluid; since the cell which retains its nucleus 
remains viable. Whether the nerve endings by which the cells 
are invested make new contacts or whether there is a new infil- 
tration from below has not been demonstrated. There is no 
other element involved in the restoration, which is consequently 
rapid and complete. 


Free Full-Thickness Grafts. 

The problem is more complex in the case where\a fragment 
of the entire skin has been lifted from its base a an dein 
and transferred to another part. The ve Q5 y which the 
true skin is everywhere permeated have O ompletely severed 
and their function must be renewed XN OV the taking of the 
graft there has been a shrinking, cS. the contraction of the 
elastic fibers, followed by stret hen the graft is sutured 
in place. The vessels are thi i empty. The cell shrinks 
and enters upon a period 3khf to hibernation, awaiting the 
return of life-supporting eens 

It is one of the r Wy mphs of plastic surgery that from 
an early average eaten than 40 to 50 per cent success with 
these grafts thfre*"as been steady advance until now the 
expectation o success is from 85 to 95 per cent. (In 38 recent 
cases in d free grafts of eyelid skin were employed for 
correcti he lids, mouth, lip, columella and nose, the 


autho 38 successes. ) 
Gà 
a 


- ———— iaio 


ee 


| oc 
SV 
AO 


o 


PREPARATION, AFTER CARE, SKIN GRAFTS 113 


Neuhof was among the first to indicate the stages by whieh 
restoration proceeds; more recently Staige Davis and his 
associate Traut have published an account of experiments 
made to demonstrate the process by which the return of 
vaseularization is ensured. 

Between the under surface of the graft and the tissues of 
its host there is formed a fibrin network which holds the two 
in fixed relation and later, by contraction, pulls them close 
together. The same happens at the wound edges. This fact 
constitutes an argument against the practice of immersing the 
graft in salt or any other solution at the time it is cut; it is 
best to leave it invested by its own fluids and to transfer it in 
that state. The adhesive influence of the fibrin lasts for the 
first twenty-four hours. 

Next, there is an outpouring from the ne e base 
into the intercellular spaces of the graft of thy asma fluid 
bearing nutriment and oxygen for the cells o graft, which 
arrests the progress of mortification. (om the highly 
vaseularized granulations of the Sip Y dcin bed minute 
arterial branchings are pushed upwa td the graft; some of 
these anastomose with arterioles ds transplant which have 
continued to live, others invadg t walls of old vessels within 
which they advance rapidly Bros of least resistance, the old 
walls ultimately disapp Finally, more potent branches 
from the vessels in t NA advance at what speed they may 
through the oa tissue of the corium until they reach 
the papillary lay, which underlies the epidermis. 
oint of the battle comes about the eighth 
elfth the graft has been supplied with a new 
aratus. Thus it appears that by the supply of 
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nutrition sent in from the host, meager at first and steadily 
increasing, life is maintained in the tissue from the very first; 
ultimately it becomes viable in every respect. 

Davis observes that since the patency of the vessels is 
important, from the fact that the new vessels travel within 
the old ones, care should be taken not to occlude them when 
trimming away the subcutaneous fat, as is always done before 
the graft is moved to the new position. A sharp scalpel used 
at this stage may leave the vessels open while with scissors 
there may be a tendency to close them. Also, as further 
evidence in favor of making the graft to exact pattern, the 
ingrowth of vessels across the wound border is found to be 
best assured when the tension of the skin on the graft is the 
normal skin tension. 

There is here enough to suggest, in theory, in practice 
was forced upon the attention of the surgeon Mt this process 
of vascular restoration might be accelera etarded, or pre- 
 vented by the degree of pressure exer in maintaining the 

apposition of the graft to its host: acta experience the 
wrong pressure was the ruin of f the grafts that failed. 
Solution of this problem SES to the eredit of Ferris Smith, 
who after observing the dise ous consequences of pressures 


that were either too high hoo low, evolved a device by means 
of which a uniform jd» of 30 mm. mercury is maintained 


over the whole A his pressure he estimates as midway 
between that N, compress the veins (15 mm. hg.) and 
that needed to press the arterioles (40 to 50 mm. hg.). 
(Fig. 29). edon (Testut series) says it has been demon- 
strated the pressure of 150 mm. at the aorta drops to 
30 NS t the capillaries of the finger tip, precisely the figure 
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Smith has chosen and which has proved to be uniformly satis- 
factory in practice, with the variations already noted. Restora- 
tion of the Wolfe graft advances to its final stages when the 
bandages. can be removed and the influences of light and air 
can be brought into play. 


The Pedicle Flap. 


What distinguishes the pedicle flap from the foregoing 
is that it carries its own vascular supply and therefore is not 


= wholly dependent upon its host for the reinvigoration of its 


tissue cells. The tissues of its raw surface do indeed incor- 
porate with those of the base but the principal motivation of 
that process comes from the blood supply within the graft 
rather than from below. This is well exemplified byythe fact 
that frequently, before the graft is brought dow Q hiersch 
graft is applied to its under surface to form ning; the 
epidermis being wholly without vessels it c pply nothing 
but on the contrary must be sustained. O 

The area of interest, therefore, is a oun edges, where 
interchange is established between es ulation of the graft 
and that of the surrounding ski It is at these edges that 
the danger of failure of the graft %/greatest, intractable venous 
stasis sometimes being the ursor of death, necessitating 
partial excision. The si remaining satisfaction in such 
case is that the total nt may. be included in the portion 
excised, the rest flap being saved. Ferris Smith has 
mentioned that he , in practice, observed the same condition. 

Retort he pedicle flap is thus largely to be deter- 
mined by, fulness and the timely prevention of stasis and 
BENS ing down the arterial inflow by pressure at the 
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pedicle may prevent the venous stasis. Warmth stimulates 
both the venous and the lymphatic flow. The least indication 
of cyanosis should be accepted as a signal for the application 
of warm compresses, preferably of magnesium sulphate solu- 
tion, which appears to have a specially favorable influence in 
such conditions. For the first day or two these compresses, 
with light efferent massage, should be made part of a definite 
routine. It may even be desirable to provide artificial relief 
for the congestion of fluids by the insertion of threads of 
hygroscopic material, along whose strands there may be some 
slight drainage to the surface; judiciously placed, these have 
proved exceedingly efficacious, both the swelling and the angry 
color of the skin showing marked improvement from day to day. 

These considerations help to explain the cee made 


when the pedicle was tubed in the hope that eans of a 
longer flap the graft for the actual repair be brought 
from a greater distance, that uniting th o sides greatly 
improved the vascular“ LE NN eby contributing 


immensely to the probability o Lor Ona procedure. 
Watchfulness against cold, stimulo] y massage and by sun- 


light, and instant resort to he moist compresses are the 
main requirements in the adap¥etion of pedicle grafts to their 


new surroundings. Ó 


PART THREE 
OPERATIVE PROCEDURES 
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CONDITIONS INVITING PLASTIC REPAIR 


From the foregoing study of the orbital region it is evident 
that the occasion for plastie procedures has to do with the 
replacement of loss of tissues or the correction of some dis- 
turbance of function. Disease as such does not enter into the 
problem, though the defects left after disease has been dealt 
with do frequently make such procedures necessary. 

The procedures may be conveniently grouped according to 
the location of the part affected and the general c cter of 
the abnormal condition. There is occasionally for the 
replacement of an eyebrow; the skin cover S e lids may 
need to be replaced wholly or in part, or imination of a 
section of it may be demanded; the m which raise and 
lower the lids may lose their e capacity; the tarsus 
may be distorted in one of several there may need to be 


replacement of areas of the co NC there may be loss, 
greater or less, of all the lifpelements, at the rim and for 
some distance back of it, re may be dysfunction of the 


lacrimal drainage MUSS lining may be required for a socket 
from which the e een removed; and gross losses in and 
around the A TN attention. 

Anomalies "S Lid Skin. 


Whi Re eyelid skin is thin and sits loosely upon the 
under muscle, normally it is sufficiently equipped with 
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elastic properties. With advancing age it tends to lose its 
elasticity and to become lax and wrinkled (dystrophy). A 
similar condition follows recurrent edema, the skin of the 
upper lid lying in countless little wrinkles and being suffused 
by dilated small superficial vessels (blepharochalasis). Or it 
may be stretched into folds by the pressure of the orbital fat 
against a feebly resisting orbital fascia; inversely, in very thin 
or very old persons the inadequacy of the orbital fat invites 
overpressure from the opposite direction and the whole region 
seems sunken in. Following disease, burns, wounds etc., the 
skin loses its flexibility and exerts a contractile influence on 
the other elements, notably upon the tarsus, which by bending 
outward produces cicatricial ectropion. , Where scar is present 
its elimination is the first essential of repair. ~\ 
$ 


The Lid Muscle. Q 
Elimination of scar from the orbiculargQ as necessary as 
from the skin. Normally, the muscle h e lid lightly against 


the eye. In old people it becomes and unable to support 
the lower lid. Since the dire "e the muscle strands is, 
roughly, circular, with energie toward the inner canthus, 
their contraction tends to chahf£e from the form of an are to 
that of its chord; any eco the strands, producing this 
fixation, must be r (gy , but removed by following the 


direction of the ds and not by cutting across them. 
Paralysis of the onptcularis leaves it unable either to support 


the lower lid e o resist the pull of the lid-lifting muscle in 
the upper l} agophthalmus results, generally with ectropion 
of the ]o id. 


o 


Q 
AS 


OPERATIVE PROCEDURES 121 


The Tarsus. 

. The tarsal plate gives form to the lid. Its concave inner 
surface follows the curve of the eye and establishes the relation 
of the lid to the eye. Any distortion of the tarsus (entropion, 
ectropion) involves a failure of the protection the lid should 
give the eye, and may conduce to lacrimal dysfunction. 


The Cilia. 

The long hairs at the rim margins serve to protect the eye 
against the intrusion of minute particles. Since, moreover, 
their absence is instantly noted, replacement or simulation 
is always to be considered desirable. 


The Rims. 

Any dissolution of the continuity of the ri ates to 
prevent the complete closure of the palpebr Ssure; any 
serious breach involves a departure of the li m its normal 
position of immediate contact with the RO 


The Conjunctiva. O 


Within the sac made by thpSeonfunetiv the eye moves 
freely and without friction. _Tlt/loss of any part of it must 
therefore be made good b substitution of non-irritating 


material. 
Se 
The Levator mage P 


Failure of the“fevator palpebre muscle, usually due to 


paralysis, eli XN es the mechanical agency for the lifting of 
the upper gloss) Discussion of the devices by which the 
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consequences of this failure can be mitigated is reserved for 
the chapter on that condition. 


The Lacrimal System. 

Stenosis at any point along the route of the lacrimal drains 
compels the discharge of the tears over the lid rims onto the 
cheeks; if accompanied by the development of septic conditions, 
the regurgitation of the infected fluid may cause inflammations 
of the eye and conjunctiva. 


Disease and Gross Injury. 

Conditions are produced by disease, by surgical intervention 
and by major injuries, as also by facial paralysis, whose cor- 
rection and repair are only possible through the utilization of 
tissues transferred from other areas. x 

© 


S 


II 
REPLACEMENT OF THE EYEBROW 


Although the fact is often ignored, the eyebrows have a 
definite function; they protect the eye, as an outer line of 
defense, against rain, perspiration, excessive light. Their 
esthetic importance is more evident, for while the complete 
removal of the eyebrow hair, as a supposed improvement of 
facial beauty, is not unheard of, deliberate interference does 
not often go to that length. With most people the preservation 
of the superciliary hair is an esthetic necessity. "Xen an 
irregularity of alignment invites unfavorable atter Nom. 

Usually the need for correction arises from r distortion 
following disease or injury. Burns are most frequent 
agents of this disaster. 

The method of correction must ee by the condition 
of the area rather than by the preferefice of the operator for 
a particular procedure. The con rcs of the scar, if present, 
must be taken into account, fop,heavy, thick scar will militate 
against the success of so easures more than others. A 
free graft requires qe from the tissues at the wound 
edges; this is not 65 xpected where devitalization such as 
is produced by aWeyere burn is plainly indicated. In such 
cases the ewe agencies must be brought with the graft, 
and this mea(3 esort to one or another form of graft carrying 


its own supply, the nature and origin of which may again 
be dich by the extent and direction of the cicatricial field. 
123 


i Jg 
ES 
ex 


124 PLASTIC SURGERY OF THE ORBIT 


A careful study of the area, in terms of the loss and the 
conditions present, is therefore an essential preliminary to the 
selection of the method to be adopted. 


Free Graft from Other Brow. 

Other things being equal, the method of choice is to take 
from the sound brow the lower half of its hair-bearing skin 
and transfer it to the opposite side. It is obvious that if the 
new brow is made in this way there will be a perfect match in 
the color, length and quality of hair when the correction is 
complete. This cannot be assumed of the hair from any other 
part of the body; rather it can be assumed that hair from any 
other part will not match. The same considerations apply 
to the thickness of the skin, a factor of muchą importance. 
There are only two ways of making this t Ks from the 
sound to the injured brow, one by a free Q the other by 
the assistance of a pedicle. Since relue to create a new 
disfigurement is a directing principis Cin preference is for 
the free graft. The pedicle graf, ynly a second choice, to 
be adopted if the vascular s O from the pedicle 
seems to offer an expectatio Le suecess not to be premised 
from the state of the tiss Q the injured side. Only when 
it has been decided E 2 methods are inadequate should 
resort be had to the By other areas. 

Should the necgaWy arise, however, there are several sites 
from which an (à ative transplant may be selected. These 
are, in the o ipital region of the scalp, at the hair line in the 
RR Or area, the axille and the pubis, for free grafts, 
and at air line of the temple or the forehead if a pedicle 
DENN. be used. A pedicle flap from the pubis, migrated to 


EN 


OPERATIVE PROCEDURES 125 


the site by way of the eminence between the thumb and the 
first finger, is certain to “take,” but there are some disad- 
vantages inherent in the selection, notably those of color, 
texture, and the numbers and direction of the hair. 


Free Graft from the Eyebrow. 

If, after study of the conditions in the denuded area, the 
transfer of a free graft from the other eyebrow is decided upon, 
the first step is to measure the sound brow and to plan exactly 
how the lower half of it can be taken so as to produce a 
symmetrical arrangement when it is put in place on the other 
side. This done, an incision is made in the skin of the side 
to be repaired, faithfully reproducing the curve, of the (upper) 
portion to be left on the sound side. Accuracy in selecting the 
height at which this incision is made will be os o the 
ultimate symmetry. 

Following the incision, which is carried o the true 
skin and into the subcutaneous tissues, wO ound edges are 
lightly separated. Then with a fine yx very small strip 
is excised. The knife should put ely from the side 
toward the median line, so that & cage. shaped bed is made 
for the graft. To obtain a pygpt bed it may be necessary 
in some cases to excise e the periosteum; in that case 
care should be taken to the vessels and nerves, which 
generaly can be fre 9 pushed to one side. Bleeding 
points are aes f necessary the vessels are tied with 
000 catgut, the,endS tied very short. Some operators have 
assumed the ity of having a perfectly dry field; this is 
not an TN as in practice it is found better to allow 
the WARS vity to fill with serum, which helps preserve the 
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viability of the graft pending the re-establishment of the 
circulation. In this state the bed is ready for the graft. 

Now, on the sound side, the assistant exerts a retractive 
pressure to enable the operator to have a full view of the width 
and length of the brow. Excision of the lower half is then 
made according to plan. Here again the incisions are directed 
toward the apex of a wedge, thus enabling the transplant to 
fit neatly to the similarly shaped edges on the other side. 
Before it is freed, fine silk sutures are run through the graft 
at both ends to facilitate handling. It is detached from the 
tissues below by scissors or cataract knife (working first from 
the middle to one end, then reversed), then brought over and 
anchored at both ends and both sides. Union to the skin 
margins of the host all round, with fine silk sutures, follows. 
The skin below the wound on the sound sid & ndermined, 
approximated and similarly sutured. (Fig. 


Dressing. Q 


On both sides, and including NETUS the wounds are 
covered with rubber tissue impr with vaseline; numer- 
ous (pin-point) perforations ae made to allow for exudations. 
Over this is placed a layer of Otton wool (sterile) wrung out 
in boric acid; then folds Hutt gauze; the whole held in place 
by strips of adhesive fe 


NN 
Pressure. A 


This fe applied with firmness short of producing 


pain, close GPproximates the degree of pressure desired; over 
it is pl on the side of the transplant, the appliance by 


SS niform pressure is maintained. After five days the 
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Fig. hor wane or eyebrow: 1, graft outlined; 2, emplacement; graft sutured, 


other weuddlosed; 3, incision for pedicle graft; 4, graft swung to prepared base; 


5, NN urned, sutures shown. 
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dressings are removed for inspection of the wounds. If the 
“take” has been successful, the graft shows somewhat pink in 
color but darker than in similar operations on the lids. Fresh 
dressings are applied and changed for inspection and cleansing 
every second day. The pressure bandages are maintained for 
another five to seven days. 

On the sound side the dressings can be removed from both 
eye and eyebrow after two or three days and should not be 
renewed; from that time on the treatment of the brow on that 
side becomes that of an open wound. There should be frequent 
inspection and cleansing, with particular concern for the 
removal of all scabs, serum, etc. and care that the surface 
condition is neither too moist nor too dry. Suitable salves are 
applied against the development of the latter stat 

Usually the sutures on both sides can be E d after the 
fifth day. After twelve days the bandage e left off the 
transplant, which is then well greased a Nd treated 
as an open wound. Motion in the s encouraged after 
twenty-one days, by massage a frequent exposure to 
sunlight or artificial sunlight. G3 air can also be trained 
in direction. 

With reasonably favoralie conditions in the host and 
assiduous after-care th Æ% an expectation of success with 
this method of 90 NC or better. 


Pedicle Graft Scone 
For trangfer“6f half the eyebrow from the sound side by 


dicle flap the preliminaries of planning and 
identical with the foregoing. The pedicle must 
at the base and carried well down over the glabella 
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to admit of the swing over being made without torsion at the 
base or tension on the flap. Once in position it is quickly 
sutured. Precautions as to after-care are discussed in the 
chapter on skin grafts. The sutures are removed on the fourth 
or fifth day and the pedicle returned on the tenth, or as soon 
as the life of the graft is assured. (Fig. 37.) 

In this as in the other operation the eyes are kept closed, 
under gauze or eye pads, for some days, as a deterrent against 
involuntary motions which, through accommodation, might have 
injurious effect. 


Island Artery Flap. 

Where both these methods are contraindicated by the state 
of the tissues, the preference may be given to that which 
an island of hair-bearing skin is brought from RA témporal 
area at the end of a section of the temporal arte companied 
by the vein) dissected out from the tissues hich it runs. 

This procedure was first described by am, of Brooklyn, 
to whom the credit was given by M sually regarded as 
the first to use it, in the Boston M. | Journal thirty years 
ago. It was not seriously Poo owever, until Esser made 


use of it in the German war itals, where he obtained good 
results. The principle is seio. of application in any area. 

For use in the orbi ite here are two arteries available, 
the temporal and RA For eyebrow replacement the 
temporal is likely (bs ound the more serviceable. The exter- 
nal temporal ,i definite, normal, dependable vessel; the 
frontal is no Qi deenttl as it may go well up to the top 


of the SOR being lost in minute anastomoses or it 
may g va part of the way as a strong vessel. While there- 
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fore the frontal may be satisfactory if the flap is not to be 
taken high up, it may prove disappointing if the hair line is 
to be taken from over a high forehead. 

In preparing an island flap depending from the temporal 
artery, the precise location of the artery is determined, by 
palpation if possible. If it can be clearly outlined, incision 
is made along its course, at first not deeper than the epidermis. 
Then the incision is deepened and the tissues are lightly 
separated to admit of dissection of the artery and vein. The 
knife is passed under the vessels, first from one side then from 
the other, as the position is disclosed by dissection. An appre- 
ciable amount of tissue is left as an envelope for the vessels. 
As the liberation proceeds the offshoot branchings are cut at 
some distance from the main stem; otherwise the remainders 
might not hold the sutures used to tie the Na d deflation 


would ensue. Particular pains must be t to respect the 
auriculo-temporal branch of the facial ve, which can be 
delicately separated if it is found t ompany the vessels. 


This factor is of special importa e course of the artery 
has not been adequately reve O palpation, in which case 
incision is made in the skin on a little above the zygoma 
and one centimeter in f of the ear and the dissection 
carried upward from ue) oint. The nerve here lies just in 
front of the ear. Qy i 

The dissection X eeds far enough to assure the length 
required and tę aftain the proximal end of the island of skin 
which is to, 0823 down a margin of hair from the scalp sufficient 
to replaces missing eyebrow. 

T «qun of the cheek is then undermined between the ear 
ESS forehead, making a tunnel through which the island 
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flap is passed to reach the position prepared for its reception, 
as in the operations previously described. The appended vessels 
bend and twist so readily and are so easily disposed of under 
the tunnel of skin that there are no mechanical difficulties about 
the emplacement of the flap. 

The surface wound caused by the dissection is closed by 


Fig. 38. Fig. 39. 


Fig. 38.—1, Dissection and tunnelling(fo artery flap carrying island of skin with hair 
line to prepared defect. 14 ZZ Correction completed, wounds closed. 


N 


undermining and imation. The flap is sutured in place 
and a light eI applied which may be removed on the 
second or thir Cey y. Subsequent treatment is that prescribed 
for an open Q nd. (Figs. 38, 39.) 

An NN nding advantage of this method is that it makes 
possi control of the blood circulation not practicable in 
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any other form of skin graft. Pressure such as will check the 
arterial flow can be applied at a selected place and the venous 
flow not be interfered with, often a consideration of the highest 
importance, since venous stasis is a common deterrent of 
recuperation and one very difficult to deal with. On the debit 


SSAA, E - 
d ms 


Fig. 40. xO Fig. 41. 


Fig. 40.—Graft from temporal area, carry ir line, to prepared defect. 
Fig. 41—Same fr ead. 


side there is the improbabili at the hair from the temple 
will perfectly match that qpihe uninjured eyebrow. 


Pedicle Flaps. Je? . 
Repair of th Now by pedicle flap is preferably to be 
avoided, since (US ded disfigurement is inevitable in such 
procedures. <p may be cases, however, in which the con- 
ditions pr indicate that bringing a line of hair from the 
PANNIS above the forehead affords the best expectation 
of Sfactory result. In that case it is necessary to seek a 
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location where the blood supply is good, where the tissues 
themselves are healthy, and from which the hair-bearing skin 
can be swung to the new position without kinking of the 
pedicle or tension upon the graft when it has been transferred 
to its new site. (Figs. 40, 41.) 


Free Graft from the Occiput. 

The main objection to the use of a full-thickness graft 
from the occiput (favored by Morax) is that it means the 
replacing of a relatively thin skin by a very thick skin. The 
skin of the eyebrow merges with that of the eyelid, the thinnest 
of the body; the skin of the scalp is the thickest of all. 
Moreover, in that part of the scalp the hairs penetrate very 
deeply, so much so that if the attempt is made to reduce the 
thickness of the graft the follicles may be cut tkfaugh, with 
the eonsequence that on the new eyebrow th (air may not 
grow. As against these considerations, the (a? in that part 
of the scalp is almost certain to be abundg@) and its direction 
is such as suits the new requirement. Y 

After shaving of the part the hat) an be taken readily 
under local anesthesia. The wou edges when approximated 
soon become invisible, hair cgyeMfig the part in a few days. 
At the eyebrow site, to al or the extra thickness of the 
implant, the incisions e to be carried very deep, and 
extra care must be NN to respect the vessels and nerves, 
which should be rey to one side if the conditions permit. A 
minor subject fgr cÓficern is that when the correction has been 
effected the hå “irom this occipital graft may grow too fast 
and too three’ Another is that by reason of the thickness of 
the SN graft surface may be raised above the level of 
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the brow on the other side. With all this it is an available 
recourse if the conditions demand its use. (Fig. 42.) 


Grafts from Other Areas. 


The axille, the pubis, the chest and other hair-bearing areas 


Fig. 42.—Free graftsKarrying hair for eyebrow replacement: 1, from occiput; 2, from 
post-auricular sca , from pubis; 4, from axilla; 5, from chest; 6, wedge form of 
grafts to mei GAecs of defect. 


NN r 
constitu (un to the possibilities of choice, especially if 
it ENS that the hair, in color, density and length, furnishes 
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a good match for that of the sound brow. (Fig. 42.) These 
grafts are to be cut with a bevel, to match the incisions on the 
brows. Either as free full-thickness grafts or as pedicle grafts 


m 
ln! L 
Fig. 43. Ne Fig. 44. 


Fig. 43.—Migrated gr, Quent to the thenar eminence. Fig. 44.—Distal 
eid trRnsferred to brow, wound closed. 


migrated to i site by way of the wrist or thumb they are 
always 3X e and may prove to be of service where other 
meth ANS any reason, have to be rejected. (Figs. 43, 44.) 
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Partial Destruction. 

Where part of an eyebrow has been taken and the other 
part left, it is hardly possible that the repair can be made 
by drawing upon the other brow. Matching the part which 
remains, with hair brought from any other area, may prove to 
be more difficult than finding an approximate match for hair 
that is some distance away across the nose. The particular 
person will not shrink from the use of toilet preparations after 
the correction has been made. 


Distorted Alignment. 

Distortion of the eyebrow without loss of hair is a condition 
that may be produced by injury or disease. What is called for, 
usually, is a readjustment of the tissues, which ean,be achieved 
by incisions followed by undermining and shifti icy the skin 
to new positions. The Z incisions of Doyerps e utilized 
very effectively in correcting certain of th MP oun of these 
distortions where the loss of hair RO ot enter into the 
problem. (Figs. 45, 46.) 
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PLATE X 


PLATE X xe 


1. Eyelid free graft. Above, success; belo 
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III 
REPAIR OF ONE UPPER LID 


The method of preference for the repair of one upper lid 
is that described by Dantrelle in 1917 and popularized by 
Wheeler in this country. A free graft is taken from the upper 
lid of the other eye and transferred to the bed prepared on the 
side on which correction is to be made. 

From a normal adult lid as much as one and a half inches 
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Fig. 45. Q Fig. 46. 
Fig. 45.—Correction of distorted brow: ss. cision. Fig. 46.-—U pper 
ce 


section lowered, ook raised. 


on the horizontal line—half a Qu on the vertical line—can 
be taken with safety. E fter extensive depletion it is 
rarely that more than,t ary lagophthalmus is produced, 
and of these even th st pronounced cases last only a few 
months. Under cm exerted by the orbicularis muscle the 
skin soon PX estoring the normal position. It is to be 


noted also th n the lid from which the graft was taken 
it is gene impossible, after a short time, to recognize the 
new NS organization. 
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Preparation of the Lid. 

Under local anesthesia all scar tissue is excised, not only in 
the skin layer but also in the muscle. If the injury is not too 
extensive the excision can be made while the lid is free, the 
operator holding it on stretch with the left hand. The bleeding 
is checked and the wound is allowed to fill with serum. If, 
however, the injury or distortion is so great that the excisions 
must be carried down close to the line of the cilia for full 
definition of the area of defect, it is best, after liberating 
incisions have been made, to produce surgical adherence of the 
upper and lower lids and after that has been done complete 
the elimination of scar. The lids then being on stretch a 
clearer view can. be had; also any scar investing the strands 
of the orbicularis muscle can be excised with greater nicety, 
always with respect for the continuity and the geo of the 
muscle strands. Q 


Adhesion of the Lids. S 


Surgical adhesion of the lids is ANA by rawing the rim 
margins at opposite points, usually hree in number. When 
this is done the rawed portions*gre brought forcibly together 
by means of strong mattress s es. These are removed when 
films of tissue have form which the lids are held closed. 

The lid (first the then the lower) is held back by 
special forceps, the of which permits free manipulation 
without danger rios Nick incisions are made across the 
rims (exactly oppeSite to each other) three and a half milli- 
meters apart hen eutting inward from just below the cilia 
line the i embrane is excised between these points, leaving 
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a raw surface. (Fig. 47.) Of three such abrasions made on 
each lid rim, the first is placed near the inner canthus but on 
the lateral side of the lacrimal punctum. The second is located 
a little to one side of the pupil, never directly over it; after 
the bandages are removed there will be continuous effort to 
see through the aperture thus left, which becomes larger as 
the filament before mentioned 
stretches. These movements of 
the eyeball ensure interior mois- 
ture and constitute a desirable 
massage. The third abrasion is 
made about halfway from this 
to the outer canthus. (Fig. 151.) 

The rawed margins are held 
firmly together by retention 
sutures. These are carried 
through small bands of rubber 
which rest on the lids; or small gi 47’ 
plates of hammered silver, which 
is as flexible as the rubber and 
not irritating; or small rolls of p impregnated with paraffin 
may be used. 

When the sutures are ved, about the fifth day, the - 


rim adhesions hold the ether. They are definitely estab- 


or's method of scarify- 
'margin preliminary to 
adhesion. 


lished by that time, e weakening of the lids by operative 
insult, together Wit e pressure of the bandages, operates 
against their heing pulled apart. Afterward the strength of 
eases. (Fig. 66.) 

tive method, where a longer continued closure 
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is desired, is to incise the lid rim along the middle, then suturing 
first the conjunctival surface (catgut) and afterward the skin 
edges, using paraffined silk. (Fig. 48.) 

As an additional precaution against movement, the other 
eye is bandaged at the time the transplant is made, as other- 
wise, with free lid movement on that side, the tendency to 
accommodate would induce persistent involuntary effort to 
separate the lids on the side of correction. This, however, 
presupposes a healthy condition of the eye on the side from 
| which the graft is taken; if there is doubt on that point it is 
| better not to expose the eye to added risks by concealing it 
from observation during the four days the bandages remain in 

place. The eye can be covered by an eyecap instead of a 
bandage in that case. After the bandages have been removed 
and the sutures have been withdrawn the ba M. are not 
again applied on the side from which the was taken. 


| 

| 

| 

| 

| Preparation of the Bed. Q 

| The bed may be prepared ya at at the time the 
| 

| 

| 

| 


Otherwise an interval of some s may occur, during which 


transplant is made if the excis re not too extensive. 
granulations will gradually "d At the time of the grafting 


these are removed by sw, of a sharp scalpel, leaving the 
exuding serous base N to be desired. Experience does 
ion of some operators that the bed 


should be absolytéldry. So far as concerns actual bleeding 
the contention 1&-"sound, but the presence of serum is an 
advantage m^ it contributes to the restoration of the graft 
in the ees Bleeding can be controlled, usually, by 
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clamps, hot saline or Ringer’s solution under pressure. It is 
rarely necessary to tie a vessel but if it must be done 000 catgut 
is used, with a double single knot whose ends are cut close. The 
catgut is readily absorbed. 


) suture lying in grooves of the rims; 3, pattern of 


2, side view of conj 
4, defect, and closure of skin margins by single sutures. 


t 
graft from sound upper | 


Fig. 48.—More complete mi) esion: 1, rims incised, stitches through conjunctive; 
; 


When the ions have established the extent of the defect 


it is still i hnt to note, in the preparation of the bed, that 
the most desirable form of graft to be taken from the upper lid 
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is somewhat elliptical in shape, with sharp angles at both 
ends. (Fig. 48.) 


Talking the Graft. 
An exact pattern of the defect is made in tinfoil. (Fig. 48.) 


Fig. 49.—Incisions around edges o $4 pattern (note crossing of the incisions at the 
angles); suture tire} ds to anchor the graft inserted. 


Incisions are made NM. skin of the sound lid along the upper 
and lower aa, the pattern and carried across each other 
at both ends. ig. 49.) By this method of incision clear cut 
angles M m preventing puckering when the wound 
edges e sound lid are approximated. | 

argue that because there is some shrinkage of the 
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graft after it is lifted the graft should be cut slightly larger 
than the pattern. This reasoning is not justified by experience; 


Fig. 50.—Graft separ Ce and scalpel), lifted by fingers holding threads, or 
* by chopsticks, never forceps. 


N 


on the SS if there is any deviation it ought to be in the 
NS se, and then not enough to cause. hypertension but 
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just enough to keep the skin on the stretch. If there is 
surplusage and the graft wrinkles its life may be endangered. 

The incisions having been made as described, anchor sutures 
are carried through, from below upward, at the angles and at 


Q 
Fig. 51.—Finger P oer of chopsticks. 


opposite points on the itudinal edges. (Fig. 50.) These 
sutures are ready. jc pletion when the graft is trans- 
ferred; they also e admirably as retractors in the process 
of separating (thg graft from the host. This is done with 
small blunt¢curved eye scissors, which usually suffice; at 
need the aration can be completed with the knife. The 
eras t for a time in its own sera and when well steeped 
in is carried to the new site. Steeping in saline solution, 
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or drying with gauze, so far from being advantageous, is 
actually detrimental. 

The graft should not be handled with metal instruments. 
When lifted from its host and when carried to the new position 
it should be handled by the thumb and forefinger only by means 
of the threads. If there is real need to handle it otherwise a 
modified form of chopsticks may be used. Facility with these 


f 
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Fig. 52. rig 
Fig. 52.—Graft in place, with anchor sutures and parta proximation. 
Fig. 53.—Wound closed on sound G 


is not diffieult to attain (Fig. 51); ci is only light finger 
pressure at the proximal ends th ure at the distal ends 
is very light indeed. Injurious give is unavoidable if steel 
forceps are used. Q 


Placing and Dressing qeu. 
: 


Transferred to t , the four anchor sutures are com- 
pleted, after whi£h gMe edges are approximated with single 
interrupted stitehes, using fine silk impregnated with paraffin. 
The knot is ed on the side of the host. (Fig. 52. The 
skin edg the sound lid are approximated and sutured. 


(Fig. 
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Strips of rubber, impregnated with yellow petroleum jelly, 
are latticed over the graft wound. Any other smooth dressing 
material may be used but preparations which show indentations 
should be avoided. The rubber 
and petroleum protect the skin do 
and the lattice formation allows 
for passage of any exudation of a taa 
laerimal or other glandular prod- 
ucts, thus militating against the 
potential threat of ulcerative ker- 
atitis or dry gangrene. Numer- 
ous pin point perforations in the Vis ER MU a 
rubber increase this safeguard. PRA EG (note per- 
(Fig. 54.) 

Over the latticed rubber is placed a laye Nc tton wool 
saturated in boric acid and wrung dry; thie«&wves firmness to 
the wool. Over the cotton a few folds o ze are laid. 

This, i ny other free graft, 
ADHESIVE calls e exertion of a certain 


= a) aed GAUZE 
Ee OTN WOOL ^ Tam of pressure to assure the 


RUBBER BALLOON 


rtp ation of life in the tissues. 
m ER EUH NOE here is a choice of methods by 


RUBBER 


Fig. 55.—Completion of dressj which it may be applied. If the 


(note layers of cotton bel . 
Sd ur. Dar NC cotton and gauze are applied 


O snugly and held firmly by adhesive 
tape the eru dy ud be raised to the threshold of pain; it is 


not necessae ough some claim it is, to raise the pressure to 
“the point@} ain." 

SS ively, stent material may be heated and spread over 
the 


n wool, forming, when cooled, a mold conforming to 


o 
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the orbit. Over this is placed a layer of gauze, the whole held 
in place by bands of adhesive tape. 

If the Smith pressure bag is used, a manumetric pressure 
of 20 mm. of mercury is sufficient in this area over the eye, 
instead of the 30 mm. used on the cheek or forehead. (Fig. 55.) 
Or, failing this, the sea sponge favored by Vilray Blair may 
be of good service. 


After-Care. 

In from four to six days the bandages are lifted with the 
greatest care. The sutures are removed, those around the 
graft and on the other lid as well as the retention sutures 
holding the lids adherent. If, however, there is exudation at 
the sutures around the graft it is an indicatio a the 
transplant is not yet established and release o x utures 
should be deferred. In the removal of these s 
be taken to avoid injuring the graft by~N 
scissors; the rule is to cut gently and tor 

Any secretions present when t ssings are removed 
are swabbed away with cones of ¢pt wool steeped in boric 
acid. If the graft has successful) taken” it will present the 
appearance peculiar to the AC. so employed, a pink (rose- 
rose) tint quite different f he contused appearance of the 
ordinary Wolfe graft. xit e has been failure the graft will 
be of a pearl gra NY and there may be a very offensive 
odor. (Plate 10 JPartial failure may also be noted, its 
degree being-iGajcated by the coloring. If there are only 
whitish spothere and there it will suffice that the graft be 


well gr Vid the dressings are re-applied; in time these 
patcha slough off and may be replaced by new epithelium. 


a 


without pulling. 
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Should the part that has seemingly failed to “take” amount to 
a considerable proportion of the graft, it is best not to renew 
the bandage but to adopt the methods of open wound healing; 
sometimes it is found, after exposure to air and light, that the 
necrosis was not so extensive as had been thought, and that 
only the surface layers of the epidermis will slough, their 
place being taken, after a time, by new strata pressing upward 
from the germinal layer. 

In other cases the necrosis is persistent and the part must 
be cut off, the raw area then being treated to promote granu- 
lation, as the preliminary to implanting another graft. 

The bandage, and the pressure bag if one has been used, 
are dispensed with after four days. From then on the area is 
treated as an open wound. Massage may be co qe about 
the eighteenth day. At this time the effort t xS rough the 
small palpebral slit induces motions in t terior that are 
helpful. & 

The time for liberating the rim ons is a matter that 
calls for the exercise of judgme € the surgical problem is 
confined to the lid area actuallycoveted by the graft, and there 
are no adjacent constriction tp pull the newly made lid out 
of place, the marginal adh¢gipns may be freed from the eighth 
to the twelfth week, t e s being lightly cauterized with 
silver nitrate stick. perator's judgment as to the strength 
of the new lid i really determines the time; with that in 
mind, the releageJof the adhesions ought not to be unduly 
hastened. + Weuently this covering of the upper lid is prelimi- 
nary to o procedures in areas adjoining, where cicatricial 
conditi exist. It is best in that case, and necessary if the 
rep to be permanent, to leave the lids adherent until the 


a 
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whole of the contemplated repair has been completed. The 
delay may be long but it is unavoidable. 


Alternatives. 

If the transplant material must be sought elsewhere than 
on the upper lid, the dominating consideration is as to its 
thickness. A thin skin is essential to the proper functioning of 
the repaired upper lid. Its normal motions cannot be accom- 
plished with a thick skin covering, and restoration of function 
is the first object of every correction. A supply of lid skin 
failing, therefore, the next recourse is to the Thiersch graft. 
It is the thinnest of all grafts and there is always a generous 
supply. It has the great advantages of being sure to "take" 
and of adapting itself readily to the new situation. s single 
limitation is a tendency to slight darkening of co M: even 
this becomes less perceptible in time and on aea lid is 
little likely to be much under observation. ND 

Apart from the Thiersch, a free full QS ess graft from 
the prepuce most nearly approaches d ickness the eyelid 
skin. That from the posterior ea ing is considerably 
thicker. (Figs. 56, 57.) x 

The works of reference do m Me the use of pedicle 
grafts from the adjoining ; as matter of sound practice 
they never ought to be r the replacement of an upper 
eyelid cover. The ad Isfigurement, which is inevitable, is 
unnecessary; En D lanted skin never fits; the delicate 
wrinkles incidentato the movement of the lid cannot be 
formed in the. k skin; the overweight of the new lid cover 
may cond Q new dysfunction and disfigurement. To resort 
to NS f the pedicle flap is merely to take the hardest 


a 
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way to do badly what can be done well and easily by other 
methods. 


Thiersch Graft. 

Where the Thiersch graft is used, the skin at the edges of 
the defect are slightly undermined, so that the mold carrying 
the graft can be slipped in under the skin on all sides. Warm 
molding material is pressed over the defect so enlarged, 


Fig. 56. Fig. 57. 
Fig. 56.—Alternate S prepuce. Fig. 57.—Post-auricular. 


allowed to cool, sfida m ; then the graft is wrapped 


around the mofd,\vaw surface outward, and the mold so 
covered is inserted" The graft for this replacement is taken 
from the n iry area of the arm and cut thin. If desired, 


sutures (be run from one wound edge to the other to hold 
the S place; usually it is sufficient to cover it with the 


OPERATIVE PROCEDURES 151 


dressings of cotton wool, fluff gauze and adhesive tape. Or the 
mold may be dispensed with and the graft covered with latticed 
rubber, cotton wool, gauze and adhesive tape as before. It 
is well to allow the edges of the graft to lap over, and when 
the dressings are removed extra care must be taken to avert 
the exertion of any pull by these overlapping portions upon 
the graft itself. : 

This inspection is made after five days. The mold is with- 
drawn, cleansed and re-inserted; dressings are renewed and 
changed frequently during three weeks, after which the mold 
is finally withdrawn. After each cleansing the graft should be 
well greased. Surgical adhesion is not necessary. | 

Note: While in general the emplacement of a pedicle graft 
on the upper eyelid is not desirable, in exceptional cases a 
small graft whose pedicle is at the canthus may XS eptable, 
and may be applied if for any reason the pre AS methods 
are not available in the particular case. (Få 8, 59.) 
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Fig. 59. 


Fif. 58.— Cover Gs small pedicle graft from beyond and above the zanthus. 
Fig. 59.—Graft in place. 


IV 
COVER FOR LOWER LID 


Procedures for the covering of the lower lid vary according 
to the nature and extent of the defect. 

Full-thickness graft from the upper eyelid is to be preferred 
if the defect to be covered is not too large. If it is very 
small the graft may be taken from the upper lid of the same 
side. A convenient 
method of deter- 


minin w much 
thapsNd can spare, 
ng for imme- 


p iate approxima- 
S tion after it has 


, 
D been taken, is to 
Fig. 60.—Instrument used for ire. be^ of compress the lax 


skin iaxity. 
© skin of the lid by 
means of a small wire cutter@yr finger-nail clipper), using just 


ae 
— 


enough pressure to mar edges of the portion included in 
the bite. (Fig. 60.) ly that much is taken there will not 
be a strain upon (united skin edges on the upper lid when 
the upper and lo lids are surgically adhered. If, however, 


the defect mr a larger graft, it had better be taken from 
the upper iQ the sound side, following the method described 


in the S apter, 
N 152 
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Method of Tripier. 
Where the preparatory excisions result in a defect that 
extends across the whole lid, is narrow and of uniform width, a 
very satisfactory cover is obtained by use of the method of 


NN 


T +N XO 


Fig. 61.—Tripier method of cov. "e lid from upper of same side. 1, defect 
p 


prepared, graft outline raised; 3, flap in place, wound closed. 


Tripier, which p uw raising a flap of skin from the upper 
lid of the same sidé-the ends of which are left as pedicles at 
both the inner’ the outer canthus. The strip, cut exactly 
to pattern, j (rung down and sutured into place on the lower 
bd. er Md on the upper lid is closed at once. There will 
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not be need to return any part of the pedicle, though there may 
be need for some slight adjustments. (Fig. 61.) 

It should be stated that this procedure is not reversible, as 
might be thought. The lower lid does not possess skin that 
can be spared in any such quantity as does the upper lid. This 
essential difference between the two is always to be borne in 
mind; serious difficulty may be produced by failure to recognize 
the difference. 

Surgical adhesion of the lids, as described in the last 
chapter, is necessary if the replacement is by free graft or by 
the Tripier method. 


Cover by Thiersch Graft. 

The limit of the amount that can be taken with,safety from 
the upper lid is passed when, as frequently ha the defect 
left after excision of scar tissues from the su of the lower 
lid is enlarged by the similar excision of sc m the adjoining 
areas of the cheek. Such conditions RAS t a problem of the 
greatest interest. 

It is not desirable to cover a Qe defect by emplacing 
a Thiersch graft if a way can Ske evised for covering all or 
part of it with full-thickness O of the right color and texture. 
The method of preference pecially with women, is to advance 
by rotation the skin qiie to cover as much as possible 
of the defect, MSN lersch graft to complete the procedure 
if there remain e lid itself a defect too large to be covered 


by a graft from eyelid. This subject of the rotation of the 
cheek skin 3 CP scussed at length in a separate chapter, which 
should D when the covering of such-defects as have 


N 


ibed is the problem. 
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However, for any original or secondary defect to cover 
which the use of the Thiersch graft may be decided upon, it 
offers a dependable and satisfactory recourse. Its thinness is 
its principal recommendation, an important one, and there is 
the additional advantage, in many instances, that its ultimate 
color harmonizes better with the burned skin of adjoining 
areas than uninjured skin would if brought from a distant 
part. | 

The method of applying the graft has been described (see 
preceding chapter). In the case of the lower lid it is not 
necessary to effect surgical adhesion of the lids to ensure the 
“take” of the Thiersch; the mold, held in place by the usual 
bandages, gives the immobility desired. 


Pedicle and Migrated Grafts. A 

By reason of the lesser mobility of the lo (ja, as com- 
pared with the upper, 
in the normal state, 
there is not the same 
imperative objection \ 
to the use of skin 
that is relatively 
thick. While, there- 
fore, eyelid skin and X 
the Thiersch graf 
are to be prefere 
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Fig. 62.—Cover by small pedicle graft from malar 


in the order med, area swung to place under bridge of raised skin. 
* 
there may Qo 
tional eq s in which the operator will find it best to cover 


e defect, on and beyond the lower lid, by means of 
graft from an adjoining. area. 
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Such a graft may be taken by horizontal excision from the 
area just beyond the external canthus, the result being 


ae SN X A Xx 


=N A|! 


Fig. 63 —Two other Qeajpples of pedicle grafts swung from near by for lid cover. 


improved i X swung to place under a bridge of skin raised 
for the, se (Truc). (Fig. 62.) The wound on the temple 


is c mmediately. The bridge relapses into place when 
AN icle is returned, and is sutured at the same time. 
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Or a similar graft may be taken, at need, in the vertical 

direction in the same area, above or below, and swung over. 
(Figs. 63, 64.) 
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Arterial Island Graft. 

The principle of the arterial pedicle, carrying an island of 
skin, is well adapted to repair of the lower lid. The method 
is described in the chapter on replacement of the eyebrow. It 
is most likely to be brought into use where there is need to 
replace the cilia at the same time as the lid is covered. For 
the same purpose a similar flap from the forehead may be 
used; as this also is particularly adapted for the replacement 
of the cilia at the same time as the lid is covered, detailed 
description is deferred to the chapter on colobomas. (Fig. 98.) 


Migrated Graft. 

The need for transporting a cover to this part from a 
distant area is rare, but it is well to remember, i£ he destruc- 
tion is so extensive as to eliminate all the "m methods, 
that this can always be done. The most itious method 
is to attach the distal end of such a p flap to the area 
between the thumb and first finger. ig. 44. When the 
vaseularization of the tubed flap ees well established at 
that end, the other end is releage d brought to the point of 
repair, where it is sutured in n. A form of pedicle flap well 
adapted for cover of the d placement of cilia, and cover of a 
defect adjacent to the S one whose pedicle rests on the 


and carrying a e 


shoulder, the tubed De downward over the cheek 
air from near the nipple. (Fig. 65.) 
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V 
COVER FOR UPPER AND LOWER LIDS, ONE SIDE 


In the condition found after devastating burns it is likely 
to be best to provide covers for the upper and the lower lid, 
on one side, at the same time. Such burns are frequently the 
result of explosions. Gasoline and benzine account for many. 


| 


Fig. 65.—Cover of lower lid by tube (yo graft from the chest, pedicle at the 
shoulder, and bearing e of hair from the breast. 


Very deep burns are NY eordite and by phosphorus. With 
these, as with sulpfhug and carbolic acid, the injury produced 
is likely to are e whole orbital area, including the eye. 


Precaution. es 
y 


PAN attempt is made to provide a covering for the 
lids, ane d all abnormal conditions must be cleared. Other- 
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wise inflammation behind the closed lids may lead to disaster. 
This applies not alone to an injured eyeball but to any scarring 
of the conjunctiva or distortion of the tarsus. If the injury 
extends to both sides of the face, only one side is reconstructed 
at a time. 


Thiersch Graft to Be Used. 

Where injury to both sides eliminates the possibility of 
using a free eyelid graft as cover for the upper lid, the method 
of choice is to cover both upper and lower lid at the one 
operation, with a Thiersch graft carried by a single mold, thus 
providing the thin cover that is essential to functioning of 
the upper lid. The material can be had in any quantity that 
may be desired and in a single piece. Its PEST of “take” 
is 100 per cent. Besides these important consi tibns, account 
is to be taken of the state of mind of the nt. Justifiably, 
he dreads many operations; with th iersch graft he is 
certain of success with one opera At the end, when he 
is naturally critical of his appea of will be a relief to him 
to find the upper lid function Ope just as it would be 
a discouragement if he fouity did not. With a thick skin 
on that lid producing a Bo. of which he would be 
continuously conscious Oy would be occasion for additional 
worry. The conse Ge of the resulting psychic depression 


might be CP 


PreparatoryCxcisions. 

Thor excision of the contracted skin is followed by 
ear section of scar investing the orbicularis strands and 
fol g their direction; therefore on the horizontal plane. 
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When all scar has been excised the lagophthalmus which 
accompanies such cases has been corrected; the remaining 
tissues are drawn together to re-establish the palpebral fissure. 
The functional importance of the fissure is never to be lost 
sight of; unless its right line is restored the correction is not 
complete. Excision of skin can be carried as far outward 
beyond the external canthus as may be thought necessary, 
but toward the nose there is not the same security; there 
should be an appreciable interval between the end of the defect 
and the nasal eminence. Otherwise folds, blemishes, epicanthus, 
etc., are to be apprehended. All authorities agree that accuracy 
and care at this stage are vital; it is the key to the whole 
procedure and determines both the functional and the esthetic 


result. 
e 
e 


Local anesthesia is sufficient, using novoca( NS 1 or 2 per 
cent solution, with a little adrenalin. NS 


Anesthesia. 


Adhesion of the Lids. O 

Unlike the eyelid graft, whic tter a little time is the 
better for a certain amount ility, the Thiersch graft 
must be kept immobile mena become definitely estab- 
lished. It has a tende hrink, and will do so unless 
prevented. It is obvio t the consequences would be serious 
if shrinkage were t$ ogcur at one or several places in a graft 


of the size need to eover both lids and as well the area 
around the e canthus which may have to be included. 


For this re the stretching of the membrane adhesions of 
the lids NY follows the continuous effort to see through the 
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slit left in front of the pupil, as in the procedure for the 
covering of one upper lid, would be a distinct disadvantage 
in the present instance, and the closing of the lid fissure is 
so effected that it will not occur. Instead of making three 
abrasions on each lid, each opposite its counterpart on the other 
lid, the rim surfaces are continuously joined, and for the whole 
length except for a short distance at the inner canthus to 
allow for drainage of excretions from within the orbit. The 
fissure is firmly closed by means of bedded sutures of fine 
catgut carried outward through the opposing conjunctival 
folds after incisions have been made in the rims just forward 
of the conjunctiva; the skin margins are then drawn over the 
channel in which these sutures lie, and the fissure is closed 
anteriorly with interrupted sutures of fine CN (Fig. 48.) 


Emplacement of Graft. NS 

In eutting the graft (see chapter o in grafts) ample 
allowance is made for margins to wrangka the mold. Until 
ready for handling the graft is allgx 0 rest in the sera of the 
part from which it has been r ia) t is fitted over the base 
of the mold, raw surface vto the excess being drawn 
up over the sides and there wécured by stitches or by tacks. 
The mold, with the gra fitted to the defect and under the 
slightly undermine dges. A few stitches carried from 
one side of the d to the other, over the mold, will help 
to conserve thd position. | 


e 
Dressing. N 


Tasosa is covered with one piece of cotton wool, of 
CORR ble body, large enough to cover the whole orbital 


NY 
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contour, and wrung out in boric acid. Over this is placed a 
layer of fluff gauze. 

A small catheter, with openings at the side, near the top, 
to provide drainage for excretions, is brought up over the 
mold on the side nearest the nose and held in place by the 
gauze. 

Wide strips of adhesive tape are applied to hold the dressing 
firmly. 


Advantages of This Method. 

By this method of application the maximum of successful 
“take” is assured. There is a tendency for the Thiersch graft 
to shrink, but that tendency is reduced to the minimum when 
it is held steadily and immovably in one position b mold 
during the whole period of its incorporation WithWQh issues 
of its host. After the organic contact has been lished the 
involuntary motions of the lids act as a k upon any 
further shrinking. It is for this reason implantation of 
a Thiersch graft ought to be by Cy od here described. 


After Care. x 


Inspection is made on the an or sixth day. All dressings 
down to the mold are first yea Care must be taken to 
avoid any pulling aw that part of the graft material 
lying on the ae e mold, as there is danger that a 


tear so made migh\ eftend to the graft covering the defect. 
With forceps he n the mold with one hand this dead skin 
is carefully ated from the mold with other (slender) 
forceps. this has been done drops of oil are inserted 
betwee NN mold and the graft. Albolene or liquid petroleum 
jelly NN Serve. The mold is not withdrawn for a few minutes; 
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then it can be lifted out without pull upon the graft. Fre- 
quently it will be found to slip out without difficulty. 

The excess is now cut away down to the level. It is not 
important that the line be absolutely flush at this time, as it 
will smooth out and accurate leveling can be effected later, if 
necessary. The graft has a healthy gray appearance, with a 
slightly pinkish hue. It is seen to lie in something of a cavity, 
induced by the pressure, and the appearance is somewhat 
bizarre; as the healing proceeds both conditions disappear. 

Moist secretions will be in evidence; they are to be wiped 
away with bodens bearing cotton wool wrung out in sterile 
boric acid. While the appearance suggests pus, there is seldom 
any present. The catheter carries off most of the orbital 
excretions but perfect drainage is too much to expect. Excre- 
tions from the conjunctival sac; reverse flo the tear 
sac, unobserved before the operation; or i t from the 
ciliary hair follicles, may account for t ndition observed. 

The mold is cleansed with green sodp)and water and dried 
with ether. It is then put back in(Bjfce, and again covered 
with cotton wool, fluff gauze and ad] eive tape. The dressings 
are removed every second vin cleansing, except in the 
occasional instances when is present, in which case they 
are changed daily. Thi tinues for three weeks, or until 
the tissues will no N accept the mold, the graft having 
become incorpora ith the tissues and surrounding skin. 
After the mol been discarded the surface of the graft 
is to be ere greased with sterile yellow vaseline. 


N 
Releasi Qe Adhesions. 

AMhesions are not released before from eight to twelve 
NN ; perhaps an even longer time must be allowed to pass. 
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Also, the condition of the graft may make it desirable to open 
the fissure gradually, opening peepholes or larger sections as 
may be justified by the progress made. If there is to be a 
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Fig. 66.—Wheeler method of coveri ids. (See also Fig. 48 for surgical adhesion 
and Fig. 132 for use of stents , ical adhesion; 2, defects defined; 3, Thiersch 
grafts sewed in place; 4, A graft over all, pierced for some distance over 


the fissure; later covere dressings and bandage. (See text for author’s 


modifications.) 


supplementary, Gplacement of cilia the fissure is not opened 
until after fes procedure has been completed. 


SE 


SN ernative method is to suture the graft to the skin 
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edges of the defect, leaving overlapping unattached portions 
on all sides. Warm molding material is put over this and 
allowed to cool, with dressing as before. 

Another plan is to cover the whole area with a single large 
graft, taken from the outer aspect of the arm or thigh. It is 
made large enough to considerably overlap the denuded area 
on all sides; is laid on without sutures; and is covered not with 
a mold but by layers of rubber tissue, lightly smeared with 
sterile petroleum. Over this, fluff gauze is tightly packed and 
secured by adhesive tape, and over all a pressure bandage, 
also held in place by adhesive strips. (Favored by Wheeler.) 
(Fig. 66.) In this procedure the rim adhesions are made only 
at three points on the rims, and over the line of the fissure slits 
are made in the graft to allow for the passage of excretions. 
It is better that the slit be not hs Yo ri would 
conduce to shrinking, which might overpas dge of the 
repair. Also, over the fissure line, a slit ici in the rubber 
tissue. | 

In all the foregoing it has been med that the eyeball 
is intact. If the eye is out a p is must be substituted, 
to establish the form and sus e pressure. 


O 


VI 
REPLACEMENT OF THE CILIA 


Replacement of the line of cilia may be effected in one of 
three ways: 

(a) By the transplantation of individual hair follicles; 

(b) By implantation of a free graft bearing a line of hair; 

(c) By earrying to the rim margin, with the graft by which 
the lid is covered, a line of hair. 

Where it is practicable the last is the method of choice, but 
election must be made according to the actual COS 


Individual Hair Transplants. Q» 
A method of transplanting individuai qu follieles was 


Fig. 67.—Needle for isting A airs for cilia replacement. (Kromeyer.) 


described by B Q 1882 and afterward developed by 
Kromeyer, who,dévfsed a hollow needle for lifting the hair 
and its arroi es penetrating well down into the true skin. 


(Fig. 67. e tiny graft is immediately implanted on the 
rim the skin and the tarsal plate. -Krusius (1914) 
167 
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has developed the method, reporting that 20 hairs can be 
transferred in one sitting and as many as 50 in all to complete 
the replacement. In 16 out of 20 trials he was successful 
in achieving the substitution desired along the whole of 
the rim. 


Replacement with Eyebrow Hair. 


Where the problem is the simple replacement of the cilia, 


D onm es io 


Lt (00111 -nnm PRESS 


Fig. 68.—Cilia replacement by graft (turned) from PRA line of eyebrow 
hair; wound closed by single RO “stitch: 


the skin is incised and lightly NA along the border of 
the rim and into the bed thusSerepared a free graft from the 
inferior nasal border of the &ebrow is emplaced and sutured. 
The graft must be wid an the actual requirement; the 
excess can be M d (Suggested: to the author by 
Wheeler.) (Fig. 6 


Where the Ww the upper lid includes loss of the cilia, 
and the cover estored by means of a free graft from the 


upper lid of the opposite side, that graft is so eut as to include 
a line o , best taken toward the nasal end of the inferior 
NN he eyebrow. Note that since the upper edge of the 
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graft as cut is to form the lower edge of the graft when in 
place, the pattern must be turned over before making the 


incisions. (Fig. 69.) 
It happens frequently, notably after burns, that the rim 


G8 SQ) y er io 


B 


C 


Fig. 69.—4A, Cilia being removed during O of scar, lids are surgically closed 
and cover is by free graft from «0 upper lid bearing a line of eyebrow hair. 
(Graft turned.) 


margin has been fo upward until the cilia have become 
confused with thé eywbrow hair. In making the preparatory 
excisions in TO es the first step is to release a line bearing 


hair, to incl X e cilia present and some hair from the brow. 
This lige drawn down to the normal ciliary position. 
(Fis. RS If the lid defect is not too large it can be covered 
AS 
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by skin from the opposite lid; where it is more extensive than 
can be covered by the amount of eyelid skin that can be safely 
spared it may be covered by a Thiersch graft. 

A not infrequent condition is that in which there is cilia 


EAT 


trà X. 2, line or brow hair brought 


5 


down; 3, cover by free graft from sound lid fefect is not too large; alternative in 


that event, Thiersch graft. O 
loss inward from the e mal canthus for some distance. 
Correction is by a sma oN graft carrying a line of eyebrow 
hair. If the eye een conserved, the usual surgical 
adherence of a ^s is effected as a preliminary. Where the 
eye is missing, tion of the lid to secure immobility may 
be made by uring the rim at two or three points to the 
tissues «o» fundus by double armed sutures. (Fig. 71.) 
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Fig. 70.—1, Cilia incorporated with brow by 
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Doo 
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NS D 
Fig. 71—Partial replacement of cilia. A, eye@gon ed; surgical adhesion, transplant 
of graft from same lid bearing line of Ke from brow; B, graft turned and in 


place, wound closed; C, eye absent; lid (y 
tissues; D, graft in place, lid drawn dow 


Esser's Cilia Graft regles 
An interesting pr ure for emplacement of eyebrow hair 


at the rim of theffu lid has been devised and described by 
Esser. Two ingisidrfs are made, the first just above the inferior 
border of t Dow, the second deeply dividing the lid along 
the inter inal line. After extensive undermining in the 
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ane rolled back, made fast to fundus 
line of fissure, brow wound closed. 
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eyebrow area the skin from that part, carrying the line 
of hair, is drawn down to meet the skin section of the lid, which 
is drawn up. The ends are forced backward and meet in a 
pouch of the eyelid skin, where the raw surfaces are held 
together by a retention suture. After union has been effected, 
separation is made with a sharp knife, the cut being so directed 
that the hair remains on the part brought up from the lid. 
This part is returned to the lid, carrying the line of hair with 
it, any slight overplus of raw surface being imbedded in the 
intermarginal space. The two sections of the lid are then 
sutured at the rims. The wound at the brow is closed by 
approximation. (Fig. 72.) 

Destruction of the cilia of both lids is to be expected where 
the eye has been destroyed by burning liquid. In preparation 
for lining of the socket and insertion of a prosthefisyhe ciliary 
lines of both lids may be restored by drawin @ both upper 
lids, each graft carrying a line of hair fr e brow. After 
a crescent shaped excision is made«fr)m the skin along 
the margin of the upper lid the skj Qin the rim is rolled 
down and made adherent to the ues of the socket, care 
being taken to form a normal ine A graft from the same 
lid, carrying a line of hair frotthe brow, is turned, to bring 
the hair downward, and ced over the defect. When the 
restoration is complet the upper lid the lower lid is 
prepared in the NN way, the margin sutured to the 


tissues of the fin with the upper lid out of the way, 
and a graft is e ght over from the upper lid of the opposite 


side, again 3 a line of eyebrow hair. With care shown 
in ine ren of the margins during these procedures, 
heres very presentable fissure, bearing cilia on both lids, 
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Fig. 72.— ^ method of taking hair line from brow. 1, 2, incisions in brow, 
at intermarginal line of upper lid, cd, followed by deep separa- 


ab : 
NN 8, and uniting of the ascending and descending leaves, 4, within a 
of the lid skin. After union of the raw surfaces has been effected, 


NN incision is so made as to leave the hairs brought from the brow 


~\ attached to the part to be returned to the lid. 
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ent of double cilia loss after destruction of eye. A, condition; 
ns after excisions to delimit new fissure line; C, upper lid made fast 
at the rim and free graft from lid and brow of same side turned and 
, graft in place, upper cilia line established; E, upper lid raised out of 


Fig. 73. D 
E 
rocess repeated with lower lid; defect covered by graft from opposite lid, F. 
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when the epithelized socket is ready for the prosthesis (Wheeler). 
(Fig. 73.) 

For partial replacement of the cilia on the lower lid small 
free grafts may be brought from one or other of the upper lids 
in the manner already indicated. If the loss is total, or nearly 
so, a modification of the method of Tripier is desirable, to 
admit of cover and cilia being replaced at one time to the 
best advantage. (See lower lid covers.) In this case the 
upper of the two incisions for the double-pedicled flap is made 
to include a line of the eyebrow hair of the length required. 
When the flap is sutured in place the line of the cilia is 
definitely established along the rim. Making the first incision 
higher up than in the regular Tripier method causes the flap 
to be longer than is needed to accurately fill the defect, so 
that it will be necessary, later, to return the s Kp of the 
pedicle on both sides. (Fig. 74.) Qy 


Hair Lines with Other Grafts. eM 


In those cases where the rcg cannot be made 
with skin from the upper lid, th rsch graft being sub- 
stituted as the next best seul may still be preferable, 
by a second operation, to replac@the cilia by an eyelid graft 
carrying hair; but it is oft LO to bring to the site, 
with the Thiersch graf Q e of full-thickness skin bearing 
hair, if the graft is S from an area where the hairy and 
non-hairy skin d) his full-thickness, hair-bearing border 
should be wide nough to admit of being sutured in place, to 
oration. The chest, the pubis, the axilla, or 
will serve, if the coloration is admissible. In 
the u ease where the actual conditions impose the use of 
a ND brought from the forehead or the temporal area 
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to cover the lid, the flap can be so cut as to carry a line of 
hair for cilia replacement. Also, while there is objection to 
free grafts of skin of thickness much greater than that of the 
lids, there are occasions when such grafts have to be used, and 
if taken from the forehead, the temple, behind the ear, or well 
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Fig. 74.—Modification of nct Dye (see Fig. 61) to carry to lower lid line of 


E NN nd 2; pedicle returned, 3. 
down on the neg fads ean be made to include a line of hair 
from the scalp ey should be narrow, just wide enough to 


provide the line and to allow for a little trimming later. 


BSS of the Cilia. 
A ertain conditions the esthetic purpose is sufficiently 
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served by a line of points tattooed along the lid or lids at the 
rim margins. The procedure is fairly simple, consisting of a 
layer of materials mixed to the appropriate color, followed by 
light pricking of the skin with a needle at the points selected. 
Any color desired can be obtained by mixing on a palette, in 
water, particles of brown, red, black and white. White oxide 
of antimony, red oxide of iron (brown), sulphate of cadmium 
(red), and pure India ink (black) in tablets, can be combined 
at will. 


VII 
REPLACEMENT OF LOSS AT RIM MARGINS 


The functional importance of the lid margin is two-fold. 
Just below the rim, in the anterior portion of the lid, is the 
muscle of Riolan, which consists of a few outlying strands of 
the orbicularis. These follow closely the direction of the rim, 
extending from one canthal angle to the other. It is by this 
muscle that the lid margin is held in contact with the eyeball; 
also, so nicely balanced are the levator and the orbicularis, in 
slight closure of the lids it is only the muscle of,Riolan that 
contracts. Through these adjustments the es arges one 
of its functions. Secondly, when the lids a) osed the rim 
margins maintain a perfect seal upon contents of the 
conjunctival sac. Dissolution of the sO uity of either rim 
therefore involves an impairment o S ion, greater or less in 
proportion to the loss. Correctio iously calls for restora- 
tion of the rim to the normal NE the palpebral fissure as in 
every case essential. 

Loss at the rims alwa C rolves all the lid tissues, especially 
if the defect is of any Skin, muscle, cilia, mucous mem- 
brane, tarsus and netiva all disappear from the area from 
which the exciows’ for correction are made. Since it is 
axiomatic in lastic surgery that lining, support and cover are 
all essenti aera for all of these requisites must be the 
first congestion in devising the method of correction for any 


con that may be presented. 
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These notchings at the lids may be congenital; more often 
they are the result of injury. Both in size and location they 
present great variety. In the war hospitals such lesions were 
very frequent. In civil life, so numerous are the occasions of 
accident, they are almost as frequent. Aside from the impor- 


Fig. pot of minimal loss. 


tance of correction NY influence upon function, there is 
| always the c to be considered. Even the smallest 
| indentation invigs critical observation. 
N 


FosRetorreetion of a very small indentation on the upper 
SS 
Q 
CN 


Correction a Loss. 
y 
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rim surface, the method of choice is an adaptation of the pro- 
cedure devised by Mirault d’Angers for realignment after the 
excision of a small deep tumor. (Fig. 75. The defining 
excisions are so made that the edges of the rim margin can be 
brought together on a different line from that on which the 
main portions of the tarsus are reunited. Instead of straight 
incisions converging to an angle directly above, the tissues on 
both sides are so shaped that the suturing will be on two lines, 
one vertical, the other obliquely horizontal. In this way it is 
arranged that the main body of the tarsus is sutured well above 
the rim and in the vertical axis. Experience proves that when 
the tarsus parts are sutured on the rim, no matter how carefully 
the juncture is made, there is always, afterwards, some 
tendency toward separation. - 

Either there is release of the adherent after the 
suture material has been absorbed or remoy, Cpr there is some 
necrosis or absorption of the tarsal tiss the tension upon 
the tissues laterally occasions a sepa . At all events the 
indentation provokingly ii Gn atime. When the 
proximal suture of the tarsus ig peed a little above the border 
of the rim the conditions favo to this relapse are no longer 
present. In the case un consideration, a small tongue of 
the rim being carried the line of vertical suture of the 
tarsus, which line early the whole of the strain, it can 
be joined to the c ementary part of the rim with the mini- 
mum of continXing strain. Moreover, the sutures on its longer 
surface are Nel in the vertical axis but in one approaching the 
RR AD ere the attachment is to the lid tissues in the 


dire Qu continuity rather than across it. Since the 
as been absorbed by the main suture, the conditions 
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which otherwise would be conducive to relapse are no longer 
existent at that point on the rim where the new indentation 
is to be apprehended. 


Overlapping of Tissues at the Rim. 

It is a maxim in these procedures for correction of coloboma 
that the posterior section of the lid (tarsus and conjunctiva) 
should be brought to the new line separately from the anterior 
portion (muscle and skin). In an operation devised to guard 
against the recurrence of indentation in small defects, a 
section of muscle and skin is left in an upright position on 
one leg of the triangle when the freshening excisions are 
made. Later this strip is raised, bent over, and inserted in a 
gap of the same size, excised horizontally along the rim edge, 
on the other leg. The flap is about three mm. 1 Kn h and 
half that in width. The marginal line of ju£gyión of the 
external elements is well to one side of the t where the 
two edges of the tarsus are brought toget Q Any subsequent 
separation on the line of juncture o D arsus is therefore 
less likely to dissolve the continuit (OS rim, at least on its 
external aspect. When the made is turned on its pedicle 
and inserted in the gap above th®fim it is held in place by a 
strong suture which is so ru o maintain the approximation 
and at the same time s e position of the lower end of 
the flap at the line of m. (Mig: 76.) 

In a somewhat far defect, where the need of a canthot- 
omy is evident to facilitate the reassembling of the tissues 
j the flap intended for overlapping is made 
the margin as to its lower border. On the 
the delimiting incision is carried back some 
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distance, with a view to the elimination of puckering and of 
vertical tension when the sutures are placed. Care in uniting 


Fig. 76.—Coloboma. Flap of skin and muscle turned over defect on tarsus and sutured 
at a distance from line of tarsal re-union. 


the tarsal borders exactly on the rim line and in making the 
rim flap fit precisely, so as to make the new rim line continuous 


Fig. 77.—Coloboma. Skin and muscle flap, includiy 
made on the tarsus of bos 


without indentation, is the secret of-s 
(Fig. 77.) 
In the lower lid the prigpiple of overlapping sections can be 
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ccess with this procedure. 
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Fig. ANS e lower lid, minimal; dissection of equal portions of interior and 
xterior lid sections, on opposite sides, followed by re-union of the two sections 
different suture lines. 


o 


o 
NV 


OPERATIVE PROCEDURES 183 


very nicely applied by the method shown in Fig. 78. The 
greater movability of the lower lid tissues, and the fact that, 
unlike the upper lid, the lower is not afterward subject to the 
strains of motion, make it practicable to carry the division 
through the whole depth of the defect. Some canthotomy 
may be necessary. 


Wheeler’s *Halving" Operation. 

The importance of having the tarsal wound and the surface 
wound closed on different axes is also emphasized by Wheeler, 
who has obtained excellent results by a combination of the two 
methods just cited. He carries over from one leg to the other 
a square surface flap of skin and muscle, so cut that it passes 
over without bending, and with the further ne the 


side nearest the rim lies not on the margin but a li istance 
back from it. Thus the flap is separated fro rim by a 
small strip containing all the lid elements on the rim 


itself the continuity is restored by the @ roximation and 
suturing of the membrane. Q 

In this operation care is taken € 33 e the excisions from 
the tarsus of equal amount on PA: of the wound. Even 
a slight overcorrection is recommended, to be obtained by 
supplementary excision, s amount and angular in form, 
at the distal end of NC . Also, to release the tarsus, a 
slight canthotomy m needed, severing the lateral tarsal 
ligament. Befor ion is made of the two sections of the 
tarso-conjunetiva er, the two ends of a mattress suture are 
run through arsus, from within outward, on the side from 
which th ace excision has been made. The threads are 
carrie r and run through the surface flap, again from 
naire To facilitate approximation, a small incision, 
NO 
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outward and upward trom the upper angle of the excised area, 
is made through the full thickness. This releases tension and 
eliminates the tendency to puckering above the flap. If this 
does not suffice the tissues are trimmed. 

With the flap held out of the way the central wound is 
closed down to and including the rim margin. Then the 
surface flap is sutured in position, where it is firmly held by 
the mattress suture, the ends of which are tied over a small 
plate of silver. The mattress suture is removed after two to 
three days, the others after five or six days. The value of this 
“halving” method, so-called from its resemblance to the over- 
lays of cabinet work, consists in the removal of the line of 
surface approximation away from that of tarsal reunion. 
After trial of “short cut" methods, Wheeler recommends this 


one as affording a high degree of security agaj he recur- 
rence of indentation. His notable success his recom- 
mendation authoritative, and it is in with clinical 
experience. (Fig. 79.) xO 

Coloboma with Scar. Q 


Deep vertical losses due to Ree are usually found to be 
marked by the presence of scaw&#ather than by loss of tissues 
comparable to the margi isturbance. The essential pre- 
liminary to ME A e elimination of all scar. Only 
when that has been can the edges of the defect be fresh- 


ened and shap reuniting. Scar excision reveals the 
extent of the losS4nd enables the operator to decide whether 
the portions. h remain can be brought together as they are, 


or eod rotation of some of the adjacent tissues is 
MENS o obviate the imposition of too great a strain upon 
regdnstructed lid. Canthotomy may be called for where 


the 
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the loss is so considerable that the gap can only be bridged by 
drawing upon available material for the lengthening of one of 
the separated marginal sections. 

But while canthotomy may be helpful, and even necessary, 
excision of all scar is the essential, followed by the freshening 
of the wound edges and the drawing up of the distorted tissues 
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Fig. 79.—Coloboma (Wheeler's “halving” A ). Skin and muscle flap left for- 
ward of one leg of the angle of excision, tebe inserted over a defect of the same 
size on the opposite leg; lower borde (9 flap 2 or 3 mm. above rim; double armed 
retention suture passed from wi rough tarsus, then through flap and tied 
over small plate. Note probabl r canthotomy, also short releasing incisions 
at upper border of flap an KE 


after liberating ingf iQ have been made and the skin ampiy 
undermined. As ays, the posterior tissues (tarsus and 


conjunctiva) zi tured first (catgut 000), the muscle and skin 


afterward. normal position of the margin is thus restored. 
At tne RO It the closed wound is placed a strong mattress 
retention Suture (paraffined silk). This is a sound and prac- 
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ticable procedure. In the diagrammatic sketch (Fig. 80) no 
allowance is made for the practicability of closing the tarsal 
and skin wounds on different axes; this should be regarded as a 
routine proceeding wherever practicable, for greater assurance 
of permanence, and the expedient indicated in Fig. 78 can usu- 
ally be resorted to in cases of vertical loss. 


The Most Important Suture. 

When, as may happen in these vertical injuries, it is 
sufficient, because of the lightness of the ensuing tension, to 
approximate the tissues on a single suture line, it is neverthe- 
less essential to unite the two “leaves” separately. The suture 
threads are carried through tarsus and conjunctiva on the one 
side and then through conjunctiva and tarsus on the other. 
These threads are for the moment allowed to os At 
the rim a suture is carried through the mig ering on the 
rim surface on the one side and emergin he rim surface 
on the other side. This is the most i tant suture of all, 
since the unbroken continuity of tng Stein afterwards, and 
also the prevention of subsequent tation, depend upon the 
accuracy with which it is tied. &Thé tissues are, in fact, drawn 


è 

Fig. oboma, lower lid, vertical and central. Rim sections drawn up after 

i of scar and liberating incisions on both sides; strong retention suture tied 
hw small plate at end of closed wound. 
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together at this point first, but the suture ends are only tenta- 
tively tied, so that, after the other sutures in the tarsus and 
conjunctiva have been tied, and later those uniting the two 
sides of the surface “leaf,” there may still be opportunity for 
final adjustment at the rim. Too much emphasis cannot be 
placed upon the importance of this adjustment suture in such 
cases CEIga9 E) 


Loss at Inner Canthus, Lower Lid. 

Extensive loss of tissues caused by injury to the lower lid, 
and investing the inner canthus, is almost certain to make 
eanthotomy obligatory, as well as extensive dissection of the 
deep tissues of the cheek in the proximity of the defect. Very 
free undermining must be resorted to, both around the 
liberating incisions likely to be required at the of the 
vertical defect and below the wound in the e KA ] eanthal 
area after canthotomy. Separation should de for some 
distance along the intermarginal line be the tissues are 
joined. If the conditions at the canthexNadmit, the exterior 
tissues should be carried to firm angio} age somewhat past the 
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canthotomy is needed. Exterior re-union should be made on the nasal 


ttle beyond the line of tarsal re-union. 


Fig. 81. CN. lower lid, toward inner canthus. Correction similar to Fig. 80 
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line of internal reunion. Blaskovics device of swinging a 
small skin flap from the nasal side of the defect, to fasten on 
the opposite side of the wound, may be found serviceable in 
these cases (see Skin Rotation, Fig. 118). It should be noted, 
however, that the newly joined tissues are not exposed to so 
much tension on the lower lid as on the upper. As 
there is little or no movement, so there is a lesser degree of 
stretching. Moreover the tissues of the lower lid area are lax 
and easily adaptable. (Fig. 81.) 
A typical example of loss of this order, and the proce- 
dure for correction, are 
mM == described by Wheeler. 
: (Fig. 82.) Laceration 
and subsequent scar 


were m WA evidence. 
After ar tissue at 
and the margin is 
e d, incision is car- 


D: A downward and 
Q utward, to facilitate 


Fig. 82.—Coloboma at internal comméssu 1g e . : 
After canthotomy and excision of sas om lifting the lid tissues 1n- 
the long line of injury, the lid is viae y he ward toward the angle 

passing of the canthus. If the 

sal section gap to be covered is 


given firm anchorage by strong s 
under the caruncle and carri 
medial palpebral ligament. 

jófning tissues 


is also held in appositio NM ; $ y 

by another retention DN ote the some- wide, it will- be neces- 

what diagonal direc io 3 he sutures to lift ee 

ihe tissues in Ed heek wound. sary to also Incise out- 
ward from the external 

canthus, so th€Qdvancement may be made without undue strain. 

The lid is Orated from the lateral palpebral ligament, and the 

e. 9*5, * « e. e 

TAN rried as far outward as the judgment of the operator 
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dictates. As the tissues are drawn inward from the external 
canthal area, and upward and inward from the cheek, the sutures 
are inserted diagonally and afterwards drawn straight; this dis- 
tribution of the tension leaves the tissues at the rim as free as 
possible from secondary strain. Then the lid is divided along 
the intermarginal line, separating the conjunctiva and tarsus 
from the skin and orbicularis. The separation need only be suffi- 
cient to expose 4 to 5 mm. of the tarsus. Firm anchorage of the 
tarsal section of the lid is secured by carrying a suture through it, 
thence under the caruncle into the medial palpebral ligament or 
the deep fascia behind it. Next a mattress suture is carried 
through the tarsus with two needles and the ends are brought 
from below through a band of the exterior lid tissues on the 


opposite side of the wound. The ends of this s e reach 
the surface well back of the line of wound ing cheek). 
When the mattress suture through the skin the anchor 


suture from tarsus to palpebral ligament 
apposition is secure. The technical re ent of the opera- 
tion consists in the overlapping of posed tarsus by the 
flap of external lid section, the x rong retention sutures 
conducing to the success of thi pedient. Not only is the 
deformity corrected; the neypid fits well back against the 
eye and the rim margin is ore to the proper level. It will 
be noted that here agb AIié surface approximation is on a 
different axis Mey of the tarsal reunion. 


Advancement, athe Tarsus. 
Correctiog yw a shallow deviation of the lower lid margin. 


located air near the middle of the fissure, may be made by 
advarQuNnt of that portion of the tarsus which lies back of 


a 
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the defect. The tarsal plate is dissected following two parallel 
incisions through its whole depth, from the proximal to the 
distal edge. A second, horizontal incision, through the tissues 
at the proximal edge of the existing tarsus, admits of the 
marginal tissues being advanced to the true marginal line. 
By the aid of sutures carried through the part to be raised, then 
diagonally outward on both sides to firm anchorage in the 
sound lid tissues, the tarsal plate is drawn upward between the 
external and internal rim tissues to the normal position, its 
proximal edge being level with the adjacent portions of the 
tarsus which underlie the rim. (Fig. 83.) 

The incisions are made first with the lid everted. The 
conjunctiva is incised down to the tarsus and the conjunctival 
flap is raised and freed from such adherence as A7 remain 
after the tarsal edge has been shaped to conf tò the true 
line of the margin. Parallel incisions are t ade through 
the whole thickness of the tarsus and ar ried back to and 
through its distal edge. Three Y carried through 
the conjunctiva, then the tarsus, he conjunctiva again, 
the six ends left free and knet together for facility of 
disposal. The lid is turned $ horizonta incision is again 
made to admit of raising ssues on that (anterior) side 
equivalent to the ojn flap on the inner aspect. The 
tarsus is freed ant ey etween the incisions. The rim 
tissues external an ernal are drawn forward to a position 
continuous witl( the line of the rim as established by the 
portions of tke rim at the sides of the defect. Liberating 
incisions a de in the skin downward, following the lines 
upon wh¢ O advancement of the tarsus will be made, and 


the AN undermined for a distance sufficient to facilitate 
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Fig. 83.—Colobom?. CH rection by advancing the tarsus. Lid everted, 2, incision 
through full mgRyess, also parallel incisions in tarsus; rim tissues rolled out to 
itches through cartilage and membrane, closed later; 4 diagonal 


true margins 
sutures ¢o%e for advancement of tarsus, the upper end carried outward on each 
side; s raised sutures tied inside and on surface. (Kuhnt.) 
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the advancement. It only remains to draw up the tarsal 
flap and to emplace it firmly. This is effected by carrying 
a strong suture through the surface tissues and the tarsus on 
each side within the incisions, passing diagonally through the 
corner of the defect and emerging, after deep insertion in the 
sound portions of the lid, well to the side and a little below 
the cilia line. When these sutures are drawn tight the tarsal 
flap is raised to the level of the tarsus on both sides of it. 
The surface wounds are closed, the lid again everted, and the 
sutures in the conjunctiva are completed. Secondary pro- 
cedures for replacement of cilia may be called for, or some 
substitution of mucous membrane or other epithelium for the 
existing marginal surface. (See the chapters on these sub- 
jects). To sustain the lid, the apparatus showa\n Fig. 179 
(chapter on entropions) is recommended rat han surgical 
adhesion, as the need is only temporary. NS 
O 


Upper Lid Losses at the Canthi. x 

Where the loss is in the pets es either canthus, the 
loss in depth being slight and ¢h&ss in width considerable, 
the usual angular excisions Orr not to be practicable. 
The alternative is to conspuct a regular rectangular defect, 
over which a flap of mu skin is turned down and sewn 
into place to provid NS g. It is also sutured to the lower 
rim margin, afte NN ening, and to establish immobility the 
rim margins va che defect are surgically adhered. (See 
chapters on ad covers.) The raw surface, now double the 
extent of qryriginal defect, will develop a granulating surface. 

F rie cover, if the surface is too large to admit of a 
fre Ww being taken from the other eye, a pedicle flap is 
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brought down from over the eyebrow, carrying a line of hair 
from the brow to replace the missing cilia. After suturing 
the usual dressings are applied. After ten days the pedicle 
may be returned. It is very likely that the extra thickness 
of the eyebrow skin will suffice to give the lid at this part the 
consistency desired, but if it appears after the tissues have 
settled that further stiffening is needed, as it may be, a thin 
strip of ear cartilage can be inserted between lining and 
cover, care being taken to continue the line of the tarsal edge 
as in the rest of the rim. 

By that time, also, any irritation or other annoyance result- 
ing from the emplacement of the surface skin will have become 
evident. The probabilities favor the acceptance of the thin 
eyelid. skin by the eye, but there is always the possibiNty that 
lanugo hairs or glandular excretions may cause ble. In 
that event the offending tissue can be excised placed by a 
mucous membrane graft. (See chapter cda: subject. ) 
(Figs. 84-85). 


Central Shallow Defect in Lower «e 


Where the defining excision oduce in the lower lid a 


similar rectangular defect ard the middle of the rim 
margin, it is practicable to vide both lining and support by 
drawing upon the co iva and tarsus of the upper lid. 


With the lid evert (y held well back, incisions are made 
with a view to dé&aghing a flap of the conjunctiva to which 
half the thiekne$a of the tarsus will adhere. The horizontal 
incision sho e made well back from the margin, as it is 
NN the full thickness of the tarsus along the 
rim. e dissection of the tarsus toward the distal edge 
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care must be taken to conserve the attachments of the levator 
muscle with that portion of the tarsus which remains in the 
upper lid. 

The flap when freed is drawn down and sutured in the 
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Fig. 84.—Coloboma at exter AG] s, upper lid. Excision of scar, 1, followed by 
turning down of skin surgical adhesion, 2; defect, double original size, 
covered by forehead fl ing eyebrow hair, 3; pedicle returned, 4. 


defect, thus fgrymffg the interior portion of the lid at that part. 
ji ce is necessary to immobilize the lids while 
tion is effected. The cover is supplied either by a 
ickness graft from the upper lid carrying a line of 
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eyebrow hair to replace the cilia, or by a Thiersch graft also 
carrying a line of hair. After seven to eight days the flap 
may be detached from the upper lid. If the wound on the 
under surface of that lid cannot readily be closed by approxi- 
mation of the conjunctiva, a small, thin mucous membrane 
graft from the lip may be used. (See Mucous Membrane 
Grafts.) (Fig. 86). 
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Fig. 85.—Coloboma at inner RS lid. Procedure as in Fig. 84, with difference 


Triangular Flap a. Lid tothe Other. 

Transplantation of a triangular flap, carrying all the lid 
elements, fy, e upper or the lower lid to fill a defect in the 
other NS. been demonstrated by Esser. The flap swings 
on aw pedicle left at the margin. The procedure is most 
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readily practieable when the defect lies as nearly as may be 
centrally of the rim. 

After the edges of the defect have been defined and fresh- 
ened, excision corresponding to the defect is made in the 
opposite lid, excepting that as the incision along the second 
leg approaches the rim a small pedicle is left. On this pedicle 
the graft is swung down. It must be wide enough to ensure 
a good blood supply to the graft, and therefore must conserve 
the palpebral artery which runs close to the rim. The incision 
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Fig. 86.—Coloboma central to lower lid. Corr cse flap of membrane and half 
thickness of tarsus turned down from E gical adhesion. Surface cover 
by Thiersch graft. (Köllner.) 


terminates 3 mm. short of t Q The laxity of the eyelid 
tissues is such that no oy e is presented to swinging the 
pedicle through an Ka egrees. The tissues of the lower 
lid being more flexi n those of the upper, the transfer 
from the lower or upper is somewhat easier than in the 
opposite direct ut in the normal state of the upper lid 


tissues the ure is practicable for the repair of defects of 
a certain without impairment of the function of the lid 
from the flap is taken, with some canthotomy. 


S ing the breach of the marginal continuity to be in the 
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lower lid, and the graft to be taken from the upper, the wound 
in the upper lid is closed as soon as the excision is made. 
Naturally, there remains on the first leg a space of 3 mm., 
corresponding to the pedicle, which cannot be closed. Con- 
junctiva, tarsus and surface tissues are separately united. The 
rims are made surgically adherent by abrasion and mattress 
sutures in the usual way. In the lower lid the elements are 
also separately united, again all but the 3 mm. allowed for 
the pedicle. Here, however, provision must be made for the 
swelling that will have developed both in the graft and in the 
tissues about the defect. A short incision, vertically down- 
ward from the apex of the defect, will enable the graft, which 
is too large, to be fitted to the defect, which is too small. 
Accuracy in the fixation of the graft at the tyme of the 
implantation determines the success of the xq Par- 
ticular care must be taken with the suture? p which the 
conjunctival edges of the graft are join those of the 
defect, since the relation of the rim e the graft to that 
of the lower lid is largely determing NS he manner in which 
this conjunctival approximation ve’. ed. Similarly, in the 
suturing of the tarsus the oy regard must be had for 
accuracy of alignment with thé-édges of those portions of the 
tarsal plate remaining i lower lid. On one side of the 
defect this can be co ! on the other side accurate allow- 
ance must be mad Wine width of the pedicle, since the 
establishment X yin level on that side must await the 
removal of th cle from the upper lid. 
; applied, and are renewed during three weeks, 
the pedicle can be cut. The suturing is then 
com on both lids, again with extreme care to establish 
A continuity of the rim. An obvious advantage of this 
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method is that besides providing the affected lid with all the 
lid elements at the same time, lining, support and cover being 
in the forms most to be desired, it also restores the cilia in the 
most perfect manner possible; the whole without heavier loss 
to the lid drawn upon than can readily be supported. The 
procedure is not to be recommended if the defect is so large 
that the flap could not be taken without excessive sacrifice, 
allowance being made for canthotomy. (Fig. 87.) 
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Fig. 87. ma, angular in lower lid. Correction by turning down full thickness 
NN om upper lid on a pedicle left on upper lid rim. (After Esser.) 
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Replacement by Direct Transfer from Lower Lid. 

A more familiar procedure, involving the drawing upon 
the tissues of the lower lid to fill one of these angular defects 
in the upper lid, is that devised by Wieckerkiewicz. Here 
the plan is to lift from the lower lid a flap of the full thickness, 
and by drawing the upper lid down and the lower lid up, to 
insert the transplant, angle for angle and line for line, in the 
defect fashioned by excision and freshening in the upper lid. 
The mobility of both lids, and especially of the lower, is a 
determining consideration. The fact that the pedicle coincides 
in extent with the base of the defect is to be estimated an 
advantage, in comparison with the small marginal pedicle of 
the Esser method, but when the pedicle has been returned 
this advantage disappears, since the new rim £ innocent 
of cilia; if these are to be replaced a new iu re will be 
required. 

After the defect in the upper lid ue established, 
eorresponding incisions are made in Quower lid directly 
below. The apex of the triangle is eg under the rim—not 
nearer to it than 3 mm.—and the farther down on the 
lid. The incisions are carried ough the full thickness on 


both legs of the triangle, t freed and inserted in the 
lid above. Beyond the overed by the pedicle the lids 
are surgically adhere r the pedicle has been returned, 
liberating incisions wi needed on both sides of the secondary 


defect to facilitafe ifs closure; respect must be shown for the 
slightly curved. direction of the muscle strands when these 
incisions a AZ EF below the skin. The practicability of 
test GAS eg Qeeondary defect without excessive strain is the 
test NS availability of this procedure. (Fig. 88.) 
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ness flap from lower lid, the point a little below the im; surgical adhesion. 


(Wieckerkiewiez.) xO 
Deep and Extensive Loss at the oe nam 
0100 


In presence of a very largefec oma defect at the outer 
canthus, it is worth while to uGlze several of the resources of 
plastic surgery rather tha sort to the pedicle flap from the 
temple or forehead, eve en the flap is lined by a Thiersch 
graft before being bit over. 

It is evident Gree lid as a whole cannot be stretched to 
cover the defect, the application of the “halving” principle 


Fig. 88.—Coloboma, angular, upper lid. Correction by en of full thick- 


is usually ope The skin can be moved over from the neigh-. 
borhood o (DA inner canthus in quantity sufficient to cover the 
APRS the eyeball, and the secondary defect so made can 
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be covered.by a Thiersch graft. But a lining must be supplied 
for that portion of the skin which is moved outward, and 
there must also be a support between the two if there is to be 
permanent usefulness of the repair. 

The preparatory procedure therefore is to emplace the 
support and the lining before the skin is carried across to an 
anchorage beyond the defect. A thin shaving of cartilage is 
taken from the back of the ear, of the length needed to prolong 
the existing tarsus, without overlapping, nearly to the outer 
canthus. Next a mold is made and covered with a Thiersch 
graft, wholly on one side, partly on the other. Then the skin 
is undermined, to form a tunnel outward from an incision 
made near the inner canthus and carried across the lid nearly 
to the end of the existing tissues. 

When the mold and the cartilage have beeg Xi oduced 
into this tunnel we have (a) the bit of cartila SN to the 
skin and in the place in which, when drawn oi will serve 
as a prolongation of the tarsus; (b) und In and cartilage, 
the raw surface of the epithelial graft (ò) the mold of stent; 
(d) on the under surface of the Gy at that part of it 
nearest the inner canthus, anothe er of epithelial tissue, the 
raw surface of which is O the muscle and fascia 


underlying the skin. 


Routine dressings ar, d, and are removed for cleansing 
and renewed on the f day. On the seventh day the mold 
is removed, Send) d reinserted. After ten days to two 
weeks freshenin isions are made on the sides of the colo- 
boma and the* 2: are established which enclose the ultimate 
defect. Q cheek side of the wound, slight extra skin 
excisio ae to admit of the skin of the lid passing over to 
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a firmer union with the skin on that side and to avoid approxi- 
mation of all the elements on one suture line. The skin is 
now incised vertically, near the inner canthus, to a distance 
equal to that indicated at the outer canthus by the apex of the 
defect. From this incision the skin is undermined and freed 
outward and downward until it constitutes one large sliding 
flap, with wide pedicle just under the brow. As the skin flap 
is moved out to its anchorage beyond the defect, it carries, 
already established in place, the bit of cartilage and the Thiersch 
graft lining; while over the surface denuded by this lateralwise 
withdrawal of the skin the subcutaneous tissues are seen to be 
covered by the Thiersch graft. Besides these epithelial sur- 
faces, which are necessary in the new conditions, there will be 
sections of the Thiersch graft adherent to that art of the 
under surface of the skin which for a certain u&a ce overlies 
the subeutaneous tissues. As in these co os its presence 
is anomalous, such patches are to be e ated before the 
“halves” are definitely reassembled. C20. ) 


Deep Loss with Total Marginal S 

A notable example of eel restoration by drawing upon 
the tissues of the lower lid is furnished by the procedure devised 
by Kuhnt (1916). Tecos is that in which loss on the 
upper lid extends A ward the orbital sulcus, with much 
scar remaining an sting the whole area from one canthus 
to the other. 

The scar js completely excised. The tissues remaining are 
freshened au line is established on which the lower lid rim, 


when X rought up, may rest with as nearly as possible its 
non% urve. The upper lid is split into two leaves at the 
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intermarginal line. The ends of the levator tendons are 
sought, and are made adherent to the lid stump, between the 
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Fig. 89.—Coloboma, DU. canthus, upper lid. Ear cartilage inserted in 


skin; Thiersch graft iMserüPbd on mould; lid divided inter-marginally, top leaf, with 
cartilage and epidermic™fning, carried across defect; secondary defect seen to be 
covered by Thiews@bapratt, (See text.) 


leaves, b ess sutures, four, five or as many as may be 
NS ed 2 or 3 mm. back of the freshened line. The 
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sutures rest on the skin, are carried through the full lid thick- 
ness and emerge below. 

The lower lid is everted and the line of cilia is removed. 
All the follicles are to be included in the extirpation and the 
removal extends from one canthal angle to the other. When 
the procedure has been completed this line from which the 
hair has been removed will be well up on the surface of the 
upper lid; thorough extirpation is therefore essential. After 
removal of the cilia the lower lid margin is freshened and also 
divided into two leaves for a depth of 2 to 8 mm. or as much 
as may be required to facilitate the stretching when the line 
of the lower lid is raised to join it to that of the upper. The 
separation should be continuous from canthus to canthus. 

The ends of the mattress sutures earlier ingerted in the 


upper lid are now passed through the lower di sues, from 
within outward, and the lids are drawn t er by tension 
upon these sutures. As the line of j re is established, 


care is taken to assure the proper adjydpént of the inner and 
outer leaves, the interstices een tension sutures being 


joined by interrupted stitches. oth the edges so joined 
are freshened, organic union iXattained in time. ; 
After six to eight weeks a‘néw lid slit is made by an incision 
carried from the inner t, Qu outer eanthus through the whoie 
thickness. (It ma gpd that both lids now contain some 
of what was MASS e tarsal plate of the lower lid.) 
There rd e eovering of the new margins which are 
produced by thisivision. Skin and membrane can be united 


over the ita. or, if a transplant cover is preferred, strips 
of mue embrane should be used, not alone because they 


ENS st but because both in function and appearance they 
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are best adapted to the situation. The “take” will be facili- 
tated if, in addition to the sutures at the skin and conjunctiva, 
the membrane is pressed in between the “leaves” at the 
intermarginal line. 

Replacement of the cilia can be made by one or other of 
the procedures described in the chapter on that subject. <A 
very presentable simulation can be made, however, by tattooing. 
(Fig. 90.) 
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Fig. 90.—Colobo Q recession on upper lid. Freshening of tissues, separation of 
leaves a Nedine of double armed sutures in upper lid; complete ablation of 
cilia; id drawn up and sutured to upper; incision to effect new palpebral 

fissure} lation of cilia by tattooing. 
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Artery Island Flap Replacement. 

For the correction of loss extending the whole length of 
the lower lid rim, and of slight or moderate width, the principle 
of the arterial island graft may be applied to advantage. The 
method of lifting such a flap from the temporal area has been 
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Fig. 91.—Coloboma. ay suture to reunite the tarsal and conjunctival section; 
at the we most important suture.” (See page 178.) 
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described a chapter on repair of the eyebrow. In the 
the lid condition it may be preferable to utilize the 


correcti 
iier As has been noted, in very high foreheads there 
y doubt as to whether the artery continues high enough 
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as a strong vessel, but in low or average foreheads it can be 
expected to go as far as is needed for the purposes of the 
skin flap it is to carry. 
Figure 92 indicates the 
measurements to be 
used in determining the 
line of dissection, the 
frontal lying about 114 
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e ai A INN Sty I F 
supra-orbital being dis- ( BEN S 
tant about as far again. S SD) 
In the dissection care is Et 
to be taken to tie off the 
branehes at sufficient Fig. 92.—Measurements for DN al artery. 
distance to ensure Qy 
against opening and consequent deflation. T in and a suf- 
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ficient coating of cellular tissue for both anG be included. At 
the distal end the vessels remain deve a skin flap which 
includes a line of hair. This is ae own, carried under a 
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d 93.—Island artery flap for replacement of loss at lower lid margin. 
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bridge of skin tunnelled for the purpose, and sutured in place, 
the surface wounds being closed by approximation. (Fig. 93.) 
During the dissection, the nerve is to be carefully respected. It 
remains in place on the forehead. 
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Fig. 94.—Epithelial lini ed to distal end of pedicle flap for replacement of 
loss at lower lid. 


A methoG@ihat is less desirable, because of the incidental 
scar on t ce, is that depicted in Figure 94. There is con- 
sider Ri wiarginal loss of all the elements, so that for some 
cist a lid lining must be supplied. To obtain it, a stent 
a a Thiersch graft is inserted under the skin. After 
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some days, when the Thiersch has “taken,” the flap is lifted on a 
long pedicle, broad at the base, and the grafted portion is 
transferred to the prepared base. Here the line of the defect 
is adjusted to the inner (epidermic) portion of the graft, the 
remainder of the epithelized portion being removed. After- 
wards a bit of ear cartilage can be inserted for stiffening and 
the rim can be covered by a mucous membrane graft. 

In the ease of still more extensive loss on the lower lid, 
skin, cartilage and lining can be emplaced at once. A flap is 
turned down from the area beyond the external canthus, to the 
edge of which there is attached a crescent of cartilage from the 
front of the ear, earrying its own skin. When the flap is 
swung up to place all the essential lid elements are present, 
the rim has its proper line, and a mucous membrane graft 
will supply the cover. (Fig. 95.) (Meller.) ~\ 


Replacement on Lower Lid. 4 
arable to that 


For the repair of a loss on the lower Lid Qh 


SS LS 
Fig. -NY cartilage from the ear joined to sliding skin flap for repair of 


loss at rim margin of lower lid. 
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of the upper lid illustrated in Fig. 90, Gillies has devised an 
operation the basis of which is the prior incorporation of a bit 
of ear cartilage, as substitute for the tarsus, with a skin flap 
from the area beyond the outer canthus, which is then swung 
over to place and afterwards covered by a free graft or a 
Thiersch, according to conditions. The author’s modification 
(Fig. 95a) consists in covering the retroverted flap from the 
outer canthal area with a pedicle graft from the upper eyelid, 
carrying a line of eyebrow hair, thus restoring the cilia at the 
same time as the lid is covered. 


Fig. 95a. acement on Lower Lid. Bit of ear cartilage, A, inserted under skin 

* etic! canthus, followed after a certain time by raising skin flap, B, turned 

cover defect, C. E, eyelid graft bearing hair line from eyebrow, D, brought 

NN for cover, E, including cilia replacement. Pedicles returned, F. G. (Modi- 
fi 


> 
> 
«V 
S 


tion of Gillies.) 


VIII 
BLEPHAROPTOSIS 


Blepharoptosis, or the inability to raise the upper lid, results 
from a dysfunction of the levator palpebrz superioris muscle, 
which, whether congenitally, or after trauma or inflammation, 
or by intrinsic paralysis of the oculo-motor nerve, has lost its 
power to overcome the resistance of the orbicularis muscle, 
which operates to close the lid. 

The diffieulty of correcting the condition is sufficiently 
indicated by the fact that some seventy odd operaters have 
given their names to procedures designed to provide medy; 
some of these have devised two or more proceduGés, and little 
more than a qualified success is claimed for of them. 

The efforts made fall within two broad Q3sifications; those 
in which it has been sought to ABE a e balance between 
the two antagonistic muscles by gh ing the levator, and 
those in which the attempt has negara to substitute for the 


direct, physiologically correct pul of the levator an indirect, 
tangential pull by the MC muscle or a more direct but 
only slightly effective ENS) e superior rectus muscle. 


The Lid-Raising Mf(iscle$. 

Normally, alldhree muscles exert some influence when the 
isd First in order of importance is the levator. 
it runs parallel to, and overlies, the superior 


rectus NS not wholly independent of the latter since their 
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fibrous sheaths are closely united and since the rectus muscle 
sends out to the levator a small connecting branch forward 
of the insertion of the rectus in the aponeurosis of the eye. 

As it emerges from the orbit the levator spreads out in two 
main tendinous expansions, of which the superior, and there- 
fore the exterior, besides penetrating the orbital fascia and the 
orbicularis and entering the skin, adheres firmly to the orbital 
borders, internal and external. The inferior, and interior, 
expansion is inserted at the superior, convex, edge of the 
tarsus and mingles with the fascia on both tarsal surfaces. 
There is a small third expansion which goes to the conjunctival 
fornix. There is therefore a definite pull on the orbicularis at 
the palpebral fold, an equivalent pull on the tarsus and a very 
slight adjusting pull on the conjunctival membrane. 

To these are added, first, the influence e superior 
rectus, due to its close mechanical associatiog myth the levator; 
and second, the influence of the frontalis S which, sepa- 
rated from the levator by the orbital is in close relation 
with the orbicularis and the corr r in the area of the 
eyebrow. Contraction of the m where the frontalis, the 
corrugator and the orbicular meet under the eyebrow is 
limited to a very narrow raMgé. Contraction of the levator, 
on the contrary, is suffig to establish the palpebral fissure, 
and the opening w even larger were it not that the 
backward pull is NG by the insertions of the levator tendons 


at the sides of 


History of Kis Procedures. 
By ie greater number of corrective procedures have 
beat ised on the assumption that the levator could not be 
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utilized. Later, when it appeared that this was not so certain, 
manipulation of the levator was considered to be too difficult 
to justify the intervention. It is for one or other of these 
reasons that almost all the procedures described in the standard 
works on the surgery of the eye are designed to utilize, or to 
exaggerate, the secondary lifting power inherent in the 
frontalis-corrugator-orbicularis combination under the eyebrow. 
The principle underlying most of them is that of obtaining a 
high degree of immobility in the normally flexible orbicularis 
by investing it with vertical lines of scar connecting it with the 
frontalis. Scar, also, is the basis of any success that may have 
been obtained by the recourse to the superior rectus. 

It is interesting and instructive to follow the order of 
development of these attempts. Beer excised from, the lid 
suffieient skin to overcome the degree of ptosis. XR enberg 
tried making the excision above the brow, Qs the skin 
there is not so elastie as on the lid lagop us followed, 
which was corrected by a skin graft. , of Manchester, 
after a more extensive excision, ao a lid to the frontalis 
at the brow; again there was ja thalmus. Desmarres 
tried another method of uniting ST to the frontalis, but the 
differenée was only in the A s of excision and suture. 
Graefe tried excision from bicularis, only to discover that 
there was still enoug om muscle to keep the eye closed 
when there was no esa pull by the levator. Bowman, 
instead of excising, nde a fold of the orbicularis strands and 
sutured it hig up. In 1879 Dransart devised the plan of 
uniting O s to the frontalis by three double sutures 
which, w ithdrawn, left after them trails of subcutaneous 
scar. SS method was modified by Pagenstecher. In 1889 
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Panas brought down muscle strands from the frontalis and 
inserted them between the orbicuiaris and the tarsus. The 
more recent and more familiar procedures of Hess, Reece, 
Panas, Roberts, Esser, etc., are all technical variations of the 
principle of engaging the aid of the frontalis by definite attach- 
ment of the lid to it at or below the brow. 


Experiments with the Levator. 

Everbusch, 1883, appears to have been the first to attempt 
to utilize the levator. With an incision midway between the 
rim and the eyebrow he reached the tendon of the levator, 
which he drew down to the level of the rim, passing it between 
the tarsus and the orbicularis. Bowman, 1888, was the first 
to attack from the conjunctival side. He excised part of the 
tarsus and a half inch of the levator. Abg noting the 
slenderness of the levator at its insertion, iag try to shorten 
it by excision, being content with oldinggek on itself and 
suturing it to the skin and the orbic is Gillet de Grand- 
mont, 1891, moved, as he said, b ire to conform to the 
rule of surgery to avoid leavin idle scar, the usual sequel 
of attempts to utilize the ri devised à new procedure. 
Entering from the skin surfac&yhe separated the covering down 
to the tarsus and the t of the levator and then made a 
wide excision, as mue 2 mm. on occasion, from the tarsus 
and the tendon con NA with it; then suturing the shortened 
tendon to the Mipene tarsus. (Fig. 96.) Finally, de 
Blascovics hag peffected a procedure for resecting tarsus and 
levator by Aen from the conjunctival side, and he does not 


suture SS rsalto the muscular wound edge but sutures the 
SEN 


Kà 


the skin and orbicularis at the level of the shortened 
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The principle underlying the methods of Everbusch, Bow- 
man, Abadie, Gillet de Grandmont and de Blascovics is that 
the levator, though apparently incapable of function, neverthe- 
less is endowed with a certain degree of elasticity; so that, if 
shortened to the point where it will hold the lid up to the 
position of the normal furrow it will still, under the pull of a 
vigorous orbicularis, admit of the lid being closed. Success 


Wy 


Fig. 96—Gillet-De Grandmont Ne correction. 


depends on shortening the se r muscle and tarsus, just 
enough to allow for the Be. ween these two forces. 


9 


The Choice of Methods Qy 
In the choice of ee preference is to be accorded to 


procedures which five Promise of restoring the balance between 
the levator andg-the orbicularis. The easier way is to reach 
the muscle aN -fhe tarsus by incision from the side of the 
skin — the lid; the more difficult, but also the more 
N is to enter by the everted conjunctiva. That 
tendinoùs expansion of the levator which attaches to the top 


NY 


AČ 
N 


216 PLASTIC SURGERY OF THE ORBIT 


of the tarsus lies, like the tarsus itself, immediately behind the 
conjunctiva and therefore farthest from the skin; the other 
tendon also lies posterior to the orbital fascial ligament, the 
skin and muscle being anterior to that ligament. The tarsal 
smooth muscle, since it underlies the interior levator tendon, 
is closest of all to the conjunctiva, and may prove to be the 
true cause of the ptosis if there is paralysis of the sympathetic 
nerves by which it is innervated. Approach to the levator 
and the tarsus through the conjunctiva was attempted by 
several of the earlier operators but rejected by the authors 
of the better known methods because of the inherent mechanical 
difficulties. The experience of de Blascovics, however, demon- 
strates that what may be difficult is not necessarily impossible 
—in fact that it is possible to follow the soundyphysiologica] 
direction. Shortening of the levator, with ing of the 
tarsus also, where expedient, does result iny lid rim being 
lifted to the extent necessary to establis palpebral fissure, 
the amount of excision being in th Did of the inadequacy 
of the levator when tested. Th life there is in it the 
smaller the excisions; the less lence it shows the more 
considerable the shortening D and tarsus. If these 
excisions are accurately gau the lost balance of antagonism 
with the orbicularis is r Crea, completely in many cases, to a 
considerable SEEN here the paralysis is total. 


Shortening thefleSetor (de Blascovies). 


Anesthesia iSwith a 2 cc. solution of 2% novocain contain- 
ing about . of 1 to 1000 adrenalin, injected in the fornix 
of the ctiva. Infiltration prevents injury to the levator. 


BRS he injection a few drops of butyn, 2%, are instilled 
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in the eye, to still the corneal reflexes; if cocain is preferred 


4% golution is used.) 

The lid is everted with a lid retractor, which, by arching 
the fornix upward, also vaults the levator. Incision is made 
along the entire length of the fornix, 2 to 3 mm. from the 
convex edge of the tarsus; it should not be too near the 
tarsus. The wound gapes, exposing the levator. Three 
double-armed sutures are placed in the lower aspect of the 
conjunctiva, the loops resting on the epithelial surface. With 
the threads held in the left hand the membrane is carefully 
dissected away from the muscle; the margin of conjunctiva 
disappears behind the muscle and the threads are allowed to 
hang freely. Three sutures are similarly placed in the muscle, 
each including a small bundle of muscle fibers, JT 
of 5 to 6 mm. from the convex edge of the tar he ends 
of these fixation sutures are knotted togeth better hold 
and manipulation. (Fig. 97.) 

The muscle is now incised througho breadth, first the 
lower tendon, then the upper, bet these last mentioned 
sutures and the tarsus. The axe surface of the muscle 
(that nearest the skin) is caret} dissected from the orbital 
fascia, which here closely ingpsts the tarsus. This separating 
dissection is carried deeplf Wnto the orbit, so that the muscle 
can be drawn out to ength. Separation is continued on 
the conjunctival si there is need. The elasticity of the 
muscle can be fais. by withdrawing and releasing it. In 
this way Vea is made of the extent to which it will 
need to Q tened. 

NS no means of obtaining mathematical accuracy as 
to th E of excision to be made from the levator. Vary- 
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Fig. 97.—De Blascovics 


procedure for correc- 
tion of ptosis by 
shortening of the 
levator and tarsus. 
1, Lid everted, inci- 
sion through con- 
junctiva, three double 
armed sutures with 
loop on conjunctival 
surface; 2, levator 
muscle incised, three 
sutures, each enclos- 
ing a group of muscle 
strands, suture ends 
knotted for ease: of 
handling; 3, muscle 
separated from adja- 
cent tissues far back 
into the orbit, dotted 
line indicates area of 
intended excision of 
muscle and tendon, 
suture ends from con- 
junctiva inserted in 
muscle back of this 
line; 4, muscle sec- 
tion removed, muscle 
held by forceps, 
dotted line indicates 
area of contemplated 
excision from tarsu 
5, original sutu 


carried thro 
surface at levi of 
mainin g € b os 


che y two layers 
sive plaster. 
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ing degrees of elasticity will be found in the muscle, and while 
the shortening distends it and increases its pull, the resistance 
offered by the orbicularis may vary in each instance. Lax skin, 
wide fissure and exophthalmic eyes suggest relatively low 
resistance; rigid skin, narrow fissure, deep set eyes indicate 
greater resistance. Less than 5 mm. of excision produces 
hardly any effect even in mild cases. The exception is where 
the paralysis is in the smooth muscle through failure of the 
sympathetic, the levator itself retaining part or all of its motor 
innervation. In that instance the excision must be smaller 
or lagophthalmus will be produced. In severe cases, where 
there is total paralysis, or intractable epicanthus, or some other | 
rigid skin condition, as much of the levator as can possibly be 
reached should be excised. - 

When the line of the excision has been deter Ad. the six 
ends of the sutures first inserted in the conjun are carried 
through the muscle immediately behind the ]j f contemplated 
resection, after which the muscle is cut tpXQv h 1 mm. forward 
of these sutures. The part thus (A carries with it the . 
other set of sutures that were inger in the muscle itself. 

The retractor is now replaced spatula inserted between 
the tarsus and the eyeball. Cay edge of muscle left attached 
to the tarsus is grasped Oy anas forceps and held by the 
assistant, the forceps En on the spatula. The operator 
stretches the free bo of the lid with the left hand, making 
with the right aX igcision through the tarsus, following its 
contour and midway between its borders. Leaving the pre- 
tarsal fascia Ct, the portion of tarsus and adherent muscle 
are cut NS with seissors and forceps, following the line of 
incisi NN he spatula is removed and the lid is brought to the 

O 
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The suture threads, which now hang down, are, after careful 
location, brought to the surface through the muscle and skin, 
from within outward, and should rest on the outside just at 
the level of the cut tarsal border. This position is assured by 
drawing down the lid with forceps and passing the needle 
immediately behind the tarsus, to emerge through the skin. 
The inner and outer sutures will be equidistant from the 
middle one. The threads are knotted over small gauze cylin- 
ders, and the ends are drawn down and affixed to the face by 
two layers of adhesive tape, the first covering the threads and 
adherent to the skin, the second holding the returned ends of 
the threads. Were not the eye kept closed, since the orbicularis 
is paralyzed by the anesthesia a lagophthalmus would follow 
the upward tension by the shortened levator. 

The eye is bandaged in the usual way. a following 
day, the orbicularis having regained its funcQep, the traction 
sutures are released, to avert their cutting ugh the levator. 
The other sutures can be removed ome sixth day. Either 
under- or overcorrection may ap in the end result, and 
may call for secondary A calahe can be 
met by slight further excisigl overeorrection by joining a 
small strip of the tarsal fagci&to the end of the levator, the 
other end being sutured e tarsus and both, by figure-of- 
eight sutures, to the N cles and the skin. 


Utilizing the Om Muscle. 
If the decjsiofis to utilize the frontalis and allied muscles, 


the method. reference is to employ bands of fascia to raise 
the tars ter the needed excision has been made from the 
ENY rbicularis. (Fig. 98.) Excision is made from the 
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Fig. 98.—OersecNon of ptosis by utilising the frontal muscle. After surface excision, 


ban cia, affixed to the tarsus, are carried below separated lid tissues and 
sutüe ove the brow after the desired elevation of the lid has been attained. 
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surface down to but not including the fascial ligament. The 
edges are lightly separated and retracted. Small bands of the 
tarsal covering are raised, each about 4 mm. long and 2 mm. 
wide. They should be located about one-third of the lid length 
from each canthus. At the same time excisions are made over 
the eyebrow, the outer ends being just over the line of the 
commissure on both sides. The tissues are separated to allow 
of the passage of bands of fascia between the anchorages on the 
tarsus and the excisions over the brow. Strips of fascia taken 
from the thigh are passed under the bands of orbital ligament, 
carried upward and sutured, the stitches being carried through 
both parts of the fascia and the ligament as well. Then the 
other ends of the fascia bands are carried through the tunnel in 
the tissues, to emerge on the forehead. By tension on the 


bands the lid is drawn up to the desired positi ter which 
the superior ends of the fascia bands are firnQy nited to the 
strands of the frontalis by double armed res.  Catgut is 


used for the sutures in both instance Q e surface wounds 
are closed by running subeutieular qu. On the brow the 
ends are tied on themselves. O id the ends are tied over 
shot, imposed on small metal Sates Fine paraffined silk 
is used. : 

The operation of Ree Cic. 99) is designed to utilize a 
part of the lid CE attachment to the frontalis. By 
two crescentic incisj a section of the muscle is delimited for 
the whole lengthfof,tie lid. A middle section 10 mm. in length 
by 6 mm. widg is"feft attached to the tarsus, the ends free on 
both sides. ~ nd the superior border of the adherent portion 


the mug dissected away for another 6 mm. Using a double- 
dee e a tunnel is made from above the eyebrow on each 
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side. The knife returning draws up the muscle flap to the 
level of the eyebrow incision, by the aid of threads 
attached to the flaps and of a fenestra near the knife point. 
A double-armed suture, the loop of which invests 3 mm. of 
the tissues attached to the tarsus, is carried under the tissues 
to the eyebrow level and there tied when the degree of eleva- 
| | tion has been determined for the lid. The subcutaneous tissue 
| flaps are at the same time mortised to strands of the frontalis. 


——R 


pc 
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Fig. 99.—The Reece operation «M of ptosis. 


IX 
LAGOPHTHALMUS AND FACIAL PARALYSIS 


Inability to close the eyelids (lagophthalmus) is caused, as 
a rule, by paralysis of the facial nerve, from which the orbic- 
ularis muscle derives its innervation. Exceptions to the rule 
are nearly always due to trauma, burns or infections, producing 
tissue distortion of one form or another. 

Paralysis of the orbicularis, the muscle which closes the lid, 
removes all resistance to the pull of the levator, with the result 
that the upper lid is held permanently open. Since the eye 
cannot receive that continuous lacrimal lubricafigya which is 
effected by the movement of the lid, but must dry, itis 
exposed to inflammation, and if no other co s open forcible 
adhesion of the lids must be resorted According to the 
nature of the case the blepharroraphy e partial or it may 
be complete. But in either event is done to relieve the 
depression of the patient, for DR at is always closed leaves 
him conscious of disfiguremer)} st as much as one that is 


always open. Hence, oe ingenuity has been taxed to 


provide a remedy, any r , that would obviate the necessity 


of blepharroraphy s ving relief to the eye and, if possible, 
restoring functi & e lid. 

Where the d Gd of the facial nerve is general, the loss 
of function Dot confined to the orbicularis, naturally, but 
extends Qk frontalis and the corrugator, in the orbital 
MENS also to the muscles governing the functions of the 
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mouth, nose and cheek. In the hope of reanimating the nerve 
and of obtaining at least partial restoration of all these func- 
tions, anastomosis has been effected between the facial nerve 
and the hypoglossal, or between the facial and the accessory. 
The risks are evident but the records show a fair degree of 
success, the first reanimation being followed, however slowly, 
by more marked improvement as the result of long, patient 
and continuous after-treatments by massage and galvanic 
stimulation. 


Plastic Alternatives to Nerve Anastomoses. 

The methods evolved for the correction of paralytic dys- 
function through plastic surgery are based upon two principles, 
one functional, the other mechanical. The methods may be 
employed separately or in combination. Followi Y. first 
principle, small strips are swung from adjacent cles whose 
motor innervation is derived from the mandibu lowest fifth) 
nerve. These are inserted between trands of the 
orbicularis and of the frontalis, for yelids, and in the 
strands of the zygomatic, superior, GS and orbicularis oris 
for the mouth and nose. For alis recourse is had to the 
temporal muscle and for the mgytlMo the masseter. similarly, 
the corrugator is animate the insertion in its strands 


of a strip from the un Qu side of the frontalis, carried 
across the nasal S 


The mechanieal( method is based upon utilizing bands of 
fascia lata to (a overcome the pull of the levator and close 
he palpebral fissure; anchored at the medial 
nt, these bands of fascia are passed under the 
ieularis and over the tarsus and orbital fascia, 
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and are united, at the level of the external canthus, in the 
tendon of the temporal muscle; (b) strong bands of fascia, 
affixed at the mouth, chin and beside the nasal ala, are carried 
in tunnels under the skin, drawn up with sufficient firmness to 
overcome the unilateral distortion produced by the paralysis, 
and firmly anchored in the region of the ear. 

It is these procedures that are here to be described. 


Emplacement of Fascia at Eyelids. 

General anesthesia, by intra-tracheal insufflation of ether. 
(See appendix.) Incision is made in the temporal region, fol- 
lowed by forcible retraction to expose the temporal fascia and 
muscle, the malar bone, the orbicularis muscle at the outer 
canthus of the eye, and the lateral aspect of the frontalis 
muscle. A 

After bleeding is thoroughly checked prowssién is made to 
reduce the lagophthalmus by emplacing PGMS of fascia lata. 
A strip of fascia six inches long è O m. wide is excised 
from the thigh and is tied around edial palpebral liga- 
ment, exposed for the purpose by O n and retraction. With 
a special needle of the Blair-SnXth type a tunnel is made under 
the skin of the lower lid. The edle enters at the level of the 
external canthus and is cafyied under the skin to emerge at the 
ineision made over t edial palpebral ligament. In its 
course the needle NS tes below the orbicularis at two places. 
One end of the e and is grasped by the head of the needle 
and as the neeWié is withdrawn is carried back through the 
tunnel. TROprocess is repeated for the upper lid. As the 
band is n through the tunnel it interlaces the m.scle at 
those s where the needle on entering had been given 


2. Release of all contractur 


LAGO 2B (ALMUS. 


excision; lid cover by skin graft from upper 


1. Destruction of all elements \@ Alowed by contraction and lagopthalmus. 


lid of opposite side bearin 


by mucous membrane 
transferring a bit fro 


from brow for cilia; conjunctival loss replaced 
a lids surgically adhered. Tarsal support later by 
lid of other side. 
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Fig. 100— LagophifNe. 1, The temporal and masseter muscles; 2, incision; 3, retrac- 
tion, and e "from malar bone; 4, band of fascia, wrapped around the palpebral 
aww wh through the lid by 5, the Blair-Smith needle (modified). 
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deeper insertion. Both ends are held out of the operative 
field by lock tissue forceps. (Fig. 100.) 

To facilitate freedom of movement a generous portion of 
the malar bone may have to be removed. Chisel and biting 
forceps are used. The bone is trimmed, smoothed and polished. 

A strip of the temporal muscle, including the fascia, is 
freed, turned on a pedicle, brought over to cover the outer 
third of the lower lid, and mortized between the strands of 
the orbicularis. It is anchored with fine chromic sutures. A 
second strip is similarly affixed to the outer third of the upper 


. lid. A third strip is united to the frontalis; if the preliminary 


retraction has not sufficiently exposed this muscle an incision 
may be necessary to facilitate the insertion. 

Tension is now exerted upon the bands of fascia; this 
results in the raising of the lower lid and theo ering of the 
upper lid until the desired degree o (Correction of the 
lagophthalmus has been attained. Th S of the strips are 
drawn over the malar bone and aPN chored firmly in the 
strong tendon of the temporal . The direction of the 
tension upon each strip is maiat d by allowing them to cross 
before the ends are stare QS stay suture is emplaced at the 
point where they cross. ability is further assured by weav- 
ing the strips over ay nder the fascia in situ. (Ferris- 


Smith.) (Fig. 100.) 
The incision ds are closed with horsehair sutures. 


Unilateral oi Paralysis. 

While are here mainly concerned with the correction 
of ab al conditions in the area of the orbit, anyone who 
DENS mself called upon to make use of the procedures above 


EN 


OPERATIVE PROCEDURES 229 


| © 5 
«C2 
Fig. 101.—Tem NE US transplant. Fascia bands held out of the field, 1, the 
muscle is di d in three strips, 2, which are inserted (mortised), 3, in the lower 
and muscles and the frontalis; the fascia bands are drawn out, sutured 
cross, 3; latticed through the temporal fascia, 4; tied on themselves, 
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described will be almost certain to find that the paralysis of the 
facial nerve has produced conditions about the mouth which 
demand attention, and which, if ignored, will leave his work 
only half done. That only those branches of the nerve which 
invest the orbit should be paralyzed is of course possible, but 
in the majority of cases the nerve paralysis is general and all 
the cheek muscles which derive their innervation from it are 
therefore affected. 

The characteristic conditions result from the inability of 
the muscles on the side of paralysis to hold their own against 
the antagonistic pull of the muscles on the side that is not 
paralyzed. Normally, the stability of the mouth muscles is 
maintained by a balance of equal forces. The orbicularis oris 
is not, as the orbicularis oculi is, an independent sphincter 
muscle. It is composed of fibers which are th olongations 
of other muscles, the caput angularis, the 1 decoris and 
inferioris, the zygomatie and the D d as well as of 
fibers proper to the lips. Extinction e forces normally 
exerted by these factors on one sid Ne Vitably results in the 
distortion of the tissues on that e the direction of the 
side on which the pull of the scles is unimpaired. There is 
also distortion on the other dy. 

Reanimation, if it care attained, can only be derived 
from the masseter mu hose innervation is from a branch 
of the mandibular . Tension applied by the employment 
of bands of fasc Ko will overcome the antagonistic pull from 
the other side Ride face and will go far to restore the normal 
appearancet C2 


* 


Rear xS» by Masseter Muscle Strips. 
NS east a month should intervene between the preceding 
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operation and that for correction at the mouth. General 
anesthesia as before. 

Incision is made along the curve of the jaw, from the angle 
well toward the mandibular symphysis, followed by forcible 
retraction to expose the masseter and the mouth muscles. The 
masseter is divided in two, the anterior part liberated from the 
mandible and trisected, and the pedicled strips thus formed are 
carried over and inserted (mortized) with fine chromic sutures 
in the zygomatic, in the labii superioris at its junction with the 
caput angularis, and in the orbicularis at the downward curve 
of the muscle strands. The wound is closed, using the sub- 
cuticular suture with fine silk-worm gut. (Fig. 102.) 


Correction of Paralytic Distortion by Tension. 

Incision is made beginning at the lower end «n tragus 
and extending upward to the hair line. The in front of 
the incision is separated to expose the fasci r the parotid 
gland. Fascia lata is again taken from t (ion, the quantity 
being much more considerable than cS case of the eyelids. 
From the top of the incision on t k the needle, carrying 
at the point the end of a strip ide is directed downward, 
tunnelling the skin, with occagioMally a bite into the deeper 
tissues of the cheek, to a ie the upper lip. Here the needle 
is dipped below a stra Gi lip muscle and made to emerge 
a short distance rane philtrum, where a small vertical inci- 
sion is made to fadilitpte the issue of the needle point carrying 
the end of the ggscia band. The fascia is looped around the 
anchoring n d the end is again grasped and carried back 


through (EN nnel to the point of original entry. Clamp for- 
ceps a Sched to the two ends, which are held out of the field 


by A sistant. 
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From the lowermost point of the original incision in front 
of the ear a second strip of fascia is run, paralleling the course 
of the mandible, under the skin and penetrating the deeper 
tissues here and there on its course, to the lower lip. The 
needle again dips below a strand of muscle and emerges, a little 
past the median line of the chin, 
through a vertical incision made 
for the purpose. After looping the 
fascia band around the anchoring 
muscle the end is carried back 
through the tunnel, ending di- 
rectly below the first. 

At the corner of the mouth, 
about 8mm. back from the can- 
thus, another ENS incision is 
made. To thiQy int the needle 


carrying a itp of fascia is di- 


Fig. 102.—Division of the masseter rected, CYefore, from a point 
muscle, and insertion in the muscles equi j between the upper and 
. about the mouth. h T "et 3 

i l msertions, biting into the 


tissues-in places and dipping Ser the muscle before emerging 
at the incision near the oe After looping around the muscle 


this strip is also drawn to the point of entry. 
Were these stri up and tied at this stage, it would 


be found that. evi e of the distortion would still be visible 
on the unpardly side, due to the unresisted pull of the 
muscles on t side. Some overcorrection is therefore neces- 
sary. Tepe ona by running another strip of the fascia 
aroun daR further corner of the mouth. Vertical incision is 
agade, l5 cm. from the canthus. The strip of fascia is 
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2. Epidermic graft after scar excision was scrapped 
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looped around a muscle support below this incision. The 
needle is entered àt the incision first made on the upper lip, 
tunnels under the skin to the new line of incision, and is 
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Fig. 103.—Correc unilateral paralysis, by double bands of fascia looped at the 
lip, chin ange of the mouth, 1; secondary bands on the further side for extra 
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returned carrying one end of the fascia. To obtain the desired 
degree of tension this secondary correction strip is carried past 
the philtrum and there tied on itself. The same procedure 
is applied on the lower lip. 

Tension is applied to the buried fascia at their points of 
emergence on the line of original incision in front of the ear, 
until correction of the distortion has been obtained. The ends 
are then tied and sutured firmly to the tissues. Weaving 
under and over the tissues, as practiced when the needle was 
inserted and withdrawn, and later in the area adjacent to 
where the ends are tied, contributes materially to the stability 
of the fixation. The incisions in the lips are closed with inter- 
rupted horsehair sutures; the wound in front of the ear with 
interrupted or subcuticular stitches. (Fig. 103.) 


Reanimation of the Corrugator Muscle. e 

Attention may be given at this time ( Qilay be deferred 
until later) to the advisability of attempite the reanimation 
of the corrugator muscle. The deci may be dictated by 


what has been observed as to Apreccess of the earlier 


operation. 

Since the condition to be erecta in both the preceding 
stages is that of paralysis ef, the facial nerve, reanimation, in 
whatever degree it may flan will not be complete if no 


regard is shown fo réturn of function to the corrugator 
muscle. While ontalis, the orbicularis and the corru- 
gator have nda funetions in the mechanism of the lid 
action, it mugabe remembered that in the normal state there 
is a close i action. No muscle acts singly, however definite 
its we No act of the will can make one muscle act by 


itse N 


very muscular movement involves the coordination 


OPERATIVE PROCEDURES 235 


of several. In movements of the upper lid the three named 
act in close association. To reanimate the others, while 
leaving the corrugator in the state of paralysis, would there- 
fore be to limit, and partially to inhibit, these movements, thus 
limiting the function of the lid. 

The surgical recourse is to the immediately adjacent non- 
paralyzed frontalis muscle of the opposite side. After the 
necessary incisions for exposure, a pedicled strip of the frontalis 
is carried across the median line and mortized, as already 
described, between the strands of the corrugator and also 
between those of the paralyzed frontalis. (Fig. 104.) 


Note on These Procedures. 

The extensiveness of these procedures may suggest a doubt 
as to their practical employment. As to this it is ey said 
that the condition of distortion 
is à serious disfigurement and 
requires surgery in proportion. 
The same is true of the lagoph- 
thalmus. But the operations 
are simpler and more expedi- 
tious than might appear from 
the text or the drawings. 
use of the needle in the 
described produces a n 
of trauma and the Q inci- 


sions around the tend to Fig. 104.—Strands of the frontalis 
lessen it still mt Each stage muscle of the unparalysed side 

inserted in the frontalis and cor- 
can be comp within an hour. rugator. muscles of the side of 


+ aralysis. 
Natural e should be watch- PNE. 


ful cond? for the prevention of infection. There is the expo- 
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sure of the thigh between the ileum and the knee to obtain the 
long strips of fascia required; the fascia must be manipulated; 
there are the pathways to be made, which invite infection, and 
there are the incisions necessitated by the utilization of the 
muscles; but the danger of infection can be reduced to the mini- 
mum by using the “no touch” technic devised long ago by Lane 
of London, and which should be and is employed in all such 
operations. 


Pre-operative Precautions. 

Before such an operation is attempted the bodily condition 
of the patient should be carefully studied. A general survey 
of the state of the organs, examination of the excreta, blood 
tests, etc., should be made, followed by a regime to rectify any 


adverse conditions that may be indicated. A 


tion began with 
tion through tension 
d popularized by Vilray 
experience justifies the 
in competent hands. 


fi istory. 


The procedures for muscle trans 
Gonoiu and Gersuny; those for the 
by use of fascia have been modifi 
Blair and Ferris Smith. A 
recommendation of the procequy S 


Non-paralytie Lagophth: 1S. 
Following sever s or trauma there may be such distor- 


tion of the tissyeXQmat the lids will not close. Sometimes a 
simple incision Wi release the strain which interferes with the 
reciprocal a Gon of the orbicularis and the levator. In other 
instances ND be necessary to proceed by excision and 


replasqfeht The capacity for function is restored when the 


ŘE ERE EL P n MÀ 


LOGOPHTHA 


open; 2, left eye does not close; 3, aft 
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A 


With burn of both lids; right side, upper ne, l 
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side upper and lower. 
pair, open; 4, after repair, closed. 


1, both eyes 
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lid and canthal areas are freed from contractile scar. After the 
freedom of motion has been reéstablished the subsequent 
procedures can be effected as described in the chapter on cover- 
ing the lids, or in other chapters according to the nature of the 
loss produced. A good example is that shown in Fig. 105 in 
which, after excision of the scar whose contractile action 


/ 
/ 
Á SSe /f hes 


e 


Fig. 105.—Lagophthalmus, cicatricial. Excision of scar; Ss by free graft 
from opposite upper lid. xO 


accounts for the inability to close , a small free graft 
from the upper lid of the oppositegidt4s emplaced. 
A condition which has becom mon of late is that which 


results from contact with the@yoken wind shield of the motor 
car. The appearance is c Oferistic, no doubt due to the fact 


that the involuntary ent to safeguard the eyes is in most 
cases much the sa O ere is extensive abrasion of the tissues 
at the outer cant rea, followed by further abrasion at the 


nasal ala and* Keycorner of the mouth. Healing in such cases 
leaves contr&óyile scar, which in the orbital area produces 
logon A typical case is presented in Fig. 106. Here 
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the correction consists in removal of the scar; followed by the 
transplantation of a free graft from the lid of the opposite 
eye. Ifthe eyebrow has been partly carried away, as generally 
happens, replacement is made with a small graft from the upper 
lid of the same eye, carrying a margin of hair from the inferior 
nasal border of the eyebrow. Undermining and approximation 
of the skin edges completes the procedure. Should the area of 
injury be too great for cover by what can be spared of eyelid 
skin, the cover material must be taken from elsewhere, as per 
methods discussed elsewhere. 


ee 


EPITHELIZATION OF ORBIT. 


Nn after several previous interventions; lids had been closed 
by insertion of free graft between them; nervous conditions excited 
by involuntary twitching. 3. Eyelids re-formed; prosthesis in place; 
slight persistent edema of long standing, later relieved by lymph- 
angioplasty. (See Fig. 180.) 


X 
EPITHELIZATION OF THE EYE SOCKET 


Experience amply warrants the assertion that if adequate 
care is taken in each of the several stages of inserting a Thiersch 
graft for the restoration of the socket the repair will be satis- 
factory, it will be permanent, it will be functionally suitable 
and it will conduce by its stability to the functioning of the 
lids over a prosthesis. The method was first reported by Esser 
in the Annals of Surgery, March, 1917, and has since been 
developed and improved, notably by Waldron, Gillies and 
Wheeler. The procedure as finally evolved a neos and 
here described, leaves nothing to be e vo is one of the 
greatest of recent contributions to surge here is no object 
to be served, therefore, by any RO ation of alternative 
methods which by general assent h een pronounced unsat- 
isfactory. 

A main part of the BEN to substitute for the normal 
conjunctiva another epithelid& Surface, covering the cavity from 
lid margin to lid margi @hich will not distort the lids, which 

new clean with the minimum of care, 


will not foul but ean 
and which will Sd a glass or other prosthesis without 


resentment. QO 


M Considerations. 
Predi ary to the procedure for total repair of the socket 


ENS ral physical condition of the patient should be brought 
240 
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up to par. The sac is cleansed each day for several days before 
the operation with soap suds, boric acid solution, ete. If there 
is infection of the follicles along the cilia line one of the several 
mercury preparations, in pomade form, is applied several times 
a day, aecompanied by massage. That part of the arm or thigh 
from which the graft is to be taken should be washed several 
times a day with soap and water only; there should be no 
blemishes in the skin of the part chosen; much importance 
attaches to the skin there being in the normal state. Since it is 
essential that at the time the mold carrying the graft is inserted 
the lids should meet along the true line of the palpebral fissure, 
the correction of any abnormal surface or rim conditions should 
be made before the preparation of the interior is begun. This 
includes the elimination of all scar from the Fs lid 
muscle, very frequently the replacement of the s cóver and 
the cilia, and possibly other procedures neces VON by losses. 
The methods are given in other chapters. MS is required for 
these repairs; they cannot be managed inridahially to the lining 
of the socket. On the other hand, co n of the adjustments 
within the lid can be Yon pub us 2 the dissection prelimi- 
nary to emplacement of the O hich itself constitutes the 
final stage of the correction at side of the lid. 


Essentials of the Pro eO 
The tendency is NÉ local anesthesia, but for frail or 
nervous patients Gey al anesthesia is to be preferred, using 
asuillation of ether accompanied by local block- 


intra-tracheal 

ing with e to produce the state of brain rest 
(anoci-as ion, Crile). Dissection along the inner surface 
of ha RÒ o release them from their adhesions to the confused 
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orbital contents, is followed by the preparation of the bed for 
the graft, the essentials of which are the excision of all scar 
tissues, the elimination by buried sutures of any cavities 
resulting from the excisions, and the removal of granulations. 
When the preparation is completed, a mold is inserted all the 
surfaces of which are covered by a single Thiersch graft. The 
lids are closed over the graft but are not made surgically 
adherent. A pressure bandage is applied over the dressings. 
First inspection is made after one week. The mold is removed 
after 14 to 16 days. The sac is cleansed, the new tissue is 
rubbed with vaseline, and a light gauze packing is maintained 
for a few days. Insertion of the prosthesis may be deferred 
without risk. 


Dissection within the Orbit. A 
When the lids are adherent to the tissues @ithin the orbit, 
the actual dissection begins at the lid rim is carried down 


along what was the conjunctival lid e. Care must be 
taken, in making the dissection, ad faithfully to this 
plane and not to penetrate the QX t tissues. The tarsus 
affords the foundation for tig esection, since by its relative 
firmness it enables the operato¥’to guide the knife or scissors 
by the sense of touch as vis by sight. Palpation on the lid 
surface is also a gui ether the tarsus, or the remains 
of the tarsus, will b erved, will depend upon the conditions 
encountered aC ye the indications as to whether the 
reconstructed id Will be too thick without some excision of the 
tarsal m It is in all cases desirable that a margin of 
the cartes e retained along the rim, either of full thickness 
or ue down, to maintain the stability of the lid in that 
SN elow that, in the lower lid, its presence is not essential 


1. Marked contracti 
in place (ca 
of lining vi% 


6 
S 


d 


NMPITHELIZATION OF SOCKET. 
socket with partial ectropion. 

otomy to allow introduction of mold may be noted). 
hrough re-opened canthotomy (to be closed after edges are rawed). 


2. Mold for epithelization 
9. Extent 
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if it appears that the desired degree of rigidity will be con- 
tributed by the addition of the Thiersch graft to the thickness 
already present in skin, muscle, fascia and any remnants of 
the tarsus. If the tarsus is present in normal quantity, it may 
be necessary to remove a slice of it as assurance against too 
great ultimate thiekness of the lid. Much the same considera- 
tions apply to the upper lid, except that there it is important 
to conserve the attachments of the tarsus to the levator tendon, 
if that muscle has escaped destruction. 


Preparation of the Bed for the Graft. 

The functional difference between the two lids is also to be 
held in mind in preparing the bed for the graft. In the superior 
orbital area the dissection is carried to the level of the orbital 
margin, but a little posteriorly and not to the roof orbit; 
room is left for the emergence of the levator ab he mold. 
On the floor and at the temporal margin incig{mNis carried to 
the periosteum, and when the graft is aced its basie 
attachment is to the periosteum. It is attachment that 
gives stability to the prosthesis and Gh: s it of dependence 
upon the lower lid for support. on ;) 

Since a mold some millimeteWJlonger than the palpebral 
fissure is to be introduced, s Jent retraction to admit of its 
introduction, and of it ction later, cannot be made 


without a generous ca omy. This is the more necessary 
since the tissues fren eanthus must also be elevated 
and retracted to enSwfe the thoroughness of the lid lining and 
therefore to all he introduction of the mold. In this area 
the dissecti Q carried to the anterior crest of the lacrimal 


groove e orbital margin above it. Much delicacy is to 
be nan in the dissection, as the strands of the orbicularis 
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are strongly inserted on the medial palpebral ligament, making 
punctures of the skin during the separation very probable; if 
such wounds in the lid occur, the closing can be deferred until 
after the graft has been emplaced. The caruncula should be 
conserved if present and the graft passed behind it. The graft 
will adhere to its under surface and thus give to it a permanent 
lining. 

Following their liberation by the completion of the dis- 
section in this first stage, the lids are everted and their inner 
surfaces are prepared with scrupulous care, a smooth base 
being made for the reception of the graft. Any unevenness, 
any least projecting particle, will show after the mere shaving 
of epithelium has been accepted by the tissues. It is permissible 
at this stage to sacrifice as much as may seem to be necessary 
of the tissues which underlie the orbicularis. << the orbital 
fascia need not be spared if its presence in | ags threatens 
to impair the smoothness of the base prep or the reception 
of the graft, or if it appears likely tex&ive undue thickness 
to the lid. 

In the preparation of the PS e essential is to remove 
all scar and granulations. Cotrattions will follow the inser- 
tion of the graft if this pre@dtion is slighted. From first to 
last, also, any discernibl prce of pus formation must be got 
rid of. The two co s from which pus is most to be 
apprehended, the RA Ed of foreign bodies and purulent 
dacryocystitis, Sually be observed and dealt with before 
the operation. hh clefts as may be produced by the excision 


of scar AG fundus should be closed by buried sutures of 


fine aie 


* 


o leave suture ends on the surface prepared for 
would be a eapital error. Bleeding, which may be 
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in considerable amount, is controlled by the assistant sponging 
with gauze strips, applying pressure in the process but not 
rubbing the exposed tissues. Irrigation with warm (not hot) 
saline solution or boric acid, and the scrupulously careful 
expression of all loose materials or attached tags, complete 
the preparation. 


The Mold. 

A mold of dental wax (stent) is fashioned to fill the sac thus 
made. The material is readily malleable when heated, becoming 
hard when cooled. There appear to be differences in the 
formule employed in the production of the material, the 
original London composition remaining the standard. The 
mold can be prepared by finger manipulation, but for the 
average eye the size required is about 40 to 45 m length, 
30 mm. in width, and 4 to 5 mm. in thickness; oldstein 
compressing box, consisting of two pieces of 
make a mold of these dimensions, is a valu 
a smooth surface at all points. (Fig. 10 


The Graft. O 


The graft needed to completly cover such a mold will be 
from 3 to 315 inches long a to 215 inches wide. It is cut 
from the non-hairy NY thigh or arm in a single piece. 


aid in obtaining 


Removal is facilitated slight smearing of the part with 
sterile vaseline, wha Q so conduces, later, to the adherence 
of the graft to th&shold. Much of the success of the whole 
procedure ief upon its being a true epithelial patch, and 
not, as it D e if carelessly cut, composed partly of the 


epithelia d partly of the connective tissues of the corium. 
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Some operators who have been convinced by their eyes that 
the epidermic graft carries hair follicles have been misled by 
the fact that what they mistook for an epidermic section 
actually carried a layer of the true skin. From such a layer 
hair may grow and hair growing in the lining of a repaired 


Fig. 107.—Epithelization of the socket O; 1, after the preparation of the bed, 
to admit mold carrying Thieg raft, 2; side view of mold in place, 3. 


socket is so much IN oe that the desire to be quit of it 


has eliminated a r forms of lining in favor of the epidermic 
graft, which is well above the possible seat of any hair 
follicle. Se ous secretions, which become rancid and are 
very obj able, may arise from a graft which includes part 


of NN ium. There is nothing to prevent cutting a shaving 
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1. Contracted 
epithelize 


EPITHELIZATION OF ORBIT 
Cy and ectropion following earlier removal of eye. 2. Socket 


Ectropion released; lids closed. 


4. Prosthesis in place; lids open. 
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so thin as to be free of all corium elements if care is taken 
and particularly if the knife used is very sharp. A final 
consideration is that the inclusion of any of the true skin 
makes it more difficult to adapt the graft to the surface of 
the mold and that the lining will be less pliable when the 
healing is complete. 

The graft so cut is wrapped around the mold, raw surface 
outward. The overlapping edges should be arranged to meet 
on the line of the palpebral fissure, where any slight failure 
of “take?” can be observed and quickly remedied. The raw 
surface of the graft becomes adher- 
ent to the raw surface of the pre- 
pared area by the time the dressings 
are first removed, one week after 
emplacement. Unless the need for 
doing so is manifest, there is no 
occasion to surgically seal the lids. 
The dressings maintain immobility. 


Dressing. 2 & 
In applying the usual dressigey | 
$ Fig. 108.—Goldstein box for 
(see chapters on lid covers) ppecau- kind 


tion is to be taken against o» ims 
turning inward. Strip WE er treated with vaseline are laid 
over each lid separat NS a first layer. Over the secondary 
layers, of gauze an adhesive tape, a pressure bandage is placed. 
With the graft Q position the prime consideration is that the 
mold shall beg wontact with every part of the walls of tissue by 
which i ee and while the mold has been made so. 
large NS elf to put the whole cavity on stretch, pressure 
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must be exerted to overcome the adverse influence of any 
post-traumatic condition. 

The dressing is removed after a week and the parts are 
cleansed. Irrigation is not necessary. The lids are not disturbed, 
being cleansed externally with cotton wool dampened with 
Ringer’s solution, boric acid, ete. Lighter pressure will be 
sufficient in the new bandaging, which may be renewed daily 
or less often as conditions indicate. After a full fortnight 
the mold can be removed. As there is likely to be tenderness 
over the area, and since some stretching is involved in the 
process of release, the patient may require a light’ anesthesia 
in addition to local instillation of butyn. At the outer canthus 
the restoration of the normal fissure is made either at once or 
after short delay. Here the important factor is\the future 
covering of the prosthesis in such wise as Ke hance the 
simulation of the natural eye. The closi Qiy have been - 
made difficult by some extension of Wey elization to the 
margins exposed by the canthotomy ingis Q, necessitating the 
excision of the epithelium before a are brought together. 
The length of the fissure must de to conform to that on 
the other side. 

After removal of the mo S socket is thoroughly cleansed 
with boric acid solution, ver a light coat of vaseline and kept 
packed with gauze NG ew days. Very seldom is there 
occasion for furth erference. The tenderness disappears, 
the prosthesis i d and occasions no discomfort. In those 
cases where e as been practicable to restore the function 


as well as ppearance of the lids there is little to suggest 
a differ etween the two sides of the face. 
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Partial Repair. 

In some instances, the injury being less extensive, it is not 
necessary to include the whole of the inner walls of the socket 
in the procedures for epithelization. A cover for the fundus 
wall, to the exclusion of the inner lid surfaces, may be all that 


Ó 


Fig. 109.—Apparatus for l$g mold where lining is partial. 


is called for. In th Qc; while the usual arrangement of 
dressings may suffic old the mold in place, it may be that 
there is greater A of stability to be had by using a 
splint attache quio he teeth, equipped with movable bars by 


the adjustmeqW" of which the mold can be held firmly in the 
teer (Fig. 109.) Where inability to retain the 
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prosthesis is due to distortion at either canthus, replacement 
of the inadequate conjunctiva by mucous membrane graft (see 
chapter on that subject) is indicated as the most effective cor- 
rective, as well as being physiologically sound. After the graft 
has been sewn into place it is coated lightly with vaseline, and 
internal pressure is applied by cotton wool satured with boric 
acid, the rest of the cavity being packed with gauze tape. 
Externally one of the several dressings is applied. The dressings 
are changed on the fourth day, and after two days more are 
withdrawn and not renewed. 


XI 
DACRYOCYSTITIS 


Failure of the apparatus for carrying off the lacrimal fluid 
may be due to (a) obliteration of the lacrimal puncta; (b) 
closure of the lacrimal canaliculi; (c) stenosis of the lacrimal 
sac, which in turn may be to due to (d) closure of the bony 
lacrimal canal. Where there is failure to function at the 
puncta or in the canaliculi there is, of course, no normal 
drainage at all, and the only exit for the liquid eoftents of 
the conjunctival sac is over the rim of the lid, ANa at 
the canthi, the tears flowing down the cheek (epi Kra). Where, 
however, the discharge finds it way to the 1 imal sac and is 
held there by an obstruction somewheteKalong the passage 


through which the fluid is normally,di arged into the nose, 
the consequences may be more oe irst there is epiphora. 
e membranes of the tear 


Second, there is inflammation S 
sac. Third, there is revulsiopyor infected liquid into the con- 
junctival sac, to the ote eye. Fourth, there is escape 
of the infected maton (dy ing a fistula on the surface of 
the cheek. 

The general, iay ing the latter (dacryocystitis) condition 
defied all operatje intervention for its relief until the applica- 
tion of the pr&iples of plastic repair. In the procedure here 


given NT a new opening is formed for the 
tear NN to the nose. The opening at the lower end of the 
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sac is abandoned, an incision is made through the wall of the 
sac along its length, and the margins so established are united 
to corresponding margins of the nasal mucous membrane after 
removal of the bony wall separating the nasal from the lacrimal 
passage. When this junction is fully made (a) normal drainage 
is renewed; (b) there is no new growth of bone to close the 


(— l—— 


Saar] 


1 


is operation; Chisel (Dupuy-Dutemps), eye 
kauer needles, retractors, Lane needle holder, 


Fig. 109a.—Instruments for dacry 
Scissors, periosteal separator 


bone forceps. No 


orifice; (c) Mok cicatricial formation capable of closing 
it; (d) the fistula# present, dries up and heals. 
The non ess of the earlier methods was due to the 


circumst that return of the stenosis produced, in a higher 
or owegdsreeniag of cases, a return of the condition. The 
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most primitive treatment was confined to cautery of the 
fistula with hot irons, which method, in rare instances, by 
producing a new orifice into the nose which did not take on a 
new covering, gave the desired relief; but in the main it gave 
none. In modern times much effort was devoted to applying 
the principle of the catheter, but whereas the catheter is used 
in tissues capable of great expansion, the sounds forced into the 
lacrimal canal either were pressed against unyielding bone at 
the point of the stenosis or against mucous membranes 
adherent to bone. These last, rebelling against injury, hyper- 
trophied and again filled the channel. Ablation of the tear 
sac and ligature of the canaliculi were tried without satisfactory 
result. 

Then followed a series of operations of which t 
is the type, made intranasally. Excision of the 
the tear sac is made from within the nose, a 
the mucous covering, and openings are c ucted to admit 
of passing the end of the sac through one of the orifice 
and the nasal mucous membrane. form of operation 


found much favor, por cuu t inconvenience to which 


the operator is subject and (03 very high order of skill 
demanded. It was a distinga dvance upon earlier methods, 
and continues to have a Ju eos of high authority. But in 
the final judgment o e who were attracted to it, “the 
artificial opening NS the nose has a tendency to become 
stenosed and in f o close by cicatrisation” (Loeb). 

Asa wes Toti devised an external operation, the basis 
of which w liberal resection of the bones at the superior 


border qf QU lacrimal fossa with a view to the liberation of 
the tea . Then, having made an opening in the bone leading 
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to the nose, he divided the sac, leaving only its anterior fold, 
which section he sutured to the nasal mucous membranes at the 
borders of the opening. The defect that appeared in this 
operation, as in the others, arose first from a difficulty in 
effecting a perfect contact between the two mucous membranes, 
in default of which the orifice to the nose might be closed 
by cicatricial scar, and again from a tendency of the bone 
surfaces to regenerate, and, by uniting, to close the orifice. 
Nevertheless, the Toti operation, showing 50 to 60 per cent of 
success, and perhaps more as modified by Mosher, was con- 
ceded to be a real advance and to have pointed the way to the 
next improvement, in which the principle of effecting a union 
between the mucous membranes was to be conserved, with 
improvement in the application, and the whole substance of 
the tear sac was to be retained. Moreover, xo? ition was 
accorded to the fact that the periosteum i Gr seat of bone 
regeneration. The results, as computed i 3 for the period 
between November, 1919, and Janu 1928, showed that 
of 157 cases of dacryocystitis tr in this way 141 were 
completely successful, 10 parti Oe 4 were imperfect, 
but in no case did the crt return. Later figures 
showed 93.3 per cent of copaplete success in 420 cases and 96.5 
per cent in 210 other ca 


This is the mete fsed by Dupuy-Dutemps. 


Preparation. 
One or Oy lrops of butyn solution are used to prepare the 
eye for t ashing with soap, followed by rinsing by a weak 


solutio argyrol. The whole region, eye, eyelids and con- 
SS sac, is carefully cleansed. If pus is present the 
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treatment should begin earlier, expression and cleansing con- 
tinuing during several days. At the time of operation asepsis 
of the operative zone is completed by application of acriflavine 
over the whole field, following washing with pure grain alcohol. 
The acriflavine solution must be first. 


Anesthesia. 

Local anesthesia is effected by infiltration of the tissues 
along the surface of the tear sac with 1 per cent novocain, to 
which are added a few drops of adrenalin 1 to 1000. For block- 
ing the nerves injection is made at the point of emergence of 
the infra-orbital and at a point just over the top of the tear 
sac (slightly above the medial palpebral ligament) for the 
terminal branches of the nasal nerve. Also the nagaNmucous 
membrane in the region anterior to the inferif«*turbinate 
receives an application of cocain-adrenalin, 1 cent, on à 
pledget of cotton. If there is intolerance ocain blocking 
at the spheno-palatine ganglion suffices. 


Incision. © 


The skin incision begins 14 bove the inner palpebral 


ligament and is carried ea eyond the ligament's adher- 


ence to the bone, to the lev the inferior orbital margin or a 
trifle farther, and paral Cr e anterior ridge of the nasal fossa. 
There is nothing to Qa by beginning the incision higher 
up, and ue S e ridge line, besides offering the most 
direct line of.agpyoach for the further procedures, may avert 


the crossing ssels along the nose and so avoid unnecessary 
hemorr .* The edges of the wound are strongly retracted. 
(Fig. : 
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Fig. 110. 


Fig. 110.—Dacryocystitis. Incision. 
, Fig. 111.—Release of lacrimal sac; removal of bone. 


Exposure of Tear Sac. 

The medial palpebral ligament is cut at its suction with 
the bone, and with the adjacent aponeurose e. are also 
liberated, is raised to expose the head of th sac. Then the 
sac is detached from the bony gutter AWthin which it lies, 
drawn up, and held out of the way tractors. Care is to 
be taken, when freeing the sac A surroundings, to avoid 
bruising or tearing the mem : 


O 


Exposure of Lacrimal Fo 
Since the piens fhe crest over the entrance to the 


lacrimal canal intent n obstacle to vision and to the use 
of instruments, i D) ecessary to eliminate part of the bone. 
The E a is therefore elevated and the bone is 
removed by ns of gentle blows on the chisel, to the extent 
required vor the free use of instruments and to afford a 


better few. (Fig. 111.) 
>o 
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Resection of the Lacrimal Wall. 

It is now possible to effect an opening into the nose through 
the wall of the lacrimal canal. The bone is chiselled through 
and an opening effected which exposes to view the inner surface 
of the nasal mucous membrane. The chisel begins at the 
anterior line and the aperture is enlarged posteriorly to form 
an oval opening whose long axis extends from the level of the 
lacrimal canal opening upward for two-thirds or more of the 
length of the sac. It is important that at the lowest point the 
incision be carried to the proper depth, as otherwise there 
would be a cul-de-sac when the sac was brought down. 
On the other hand the excision need not be carried the whole 
distance upward since the drainage is all at the lower end. 
There is the further risk, if the excision is carrie do high, 
of eneountering the middle turbinate if its su border 
should happen to be even a little abnormally rd. For a 
similar reason, it is best to take most of RY forwardly, 


even though the maxilla is firmer than th imal bone which 
forms the posterior wall of the engi in the posterior 


area there is risk of breaking igtoehe ethmoidal cavities. 


This may be done in necessity bu WiNis better avoided. Since 
it is important not to disturb» he mucous membrane behind 
the resected area, the best O od in piercing the bone is to 
chisel carefully until ng is made just large enough 
to admit one side ọ small biting forceps, by whose aid 
the opening can ON with regularity and precision, 
without causi Cie patient discomfort and without injury to 
the membra yond. The particles of bone are expressed 
with cares: at none remain. (Fig. 112.) 
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Fig. 112. a Bie, 113. 


Fig. 112—Bone removed down to membrane; primary incisions in nasal membrane. 


Fig. 113.—Nasal flaps drawn through; incision of the rear wall of the tear sac. 


CES ei mom 

Opening the Tear Sac. xe | | 
An opening is now made in the inner wẹ at the tear sac, 
longitudinally, from the base upward fo istance sufficient 
to correspond to the opening it is Ne» to make in the 
nasal membrane which now lies e . It is not imperative 
to divide the wall of the tear "o its whole length. From 
a single opening, which can e3 made with the knife if the 
sac is of ordinary consistegsy, the incision can be continued 


with the scissors. If th tissues are attenuated it may be 
necessary to make Q puncture with a probe from the 
canaliculus. No _eytaston of tissues along the line of incision 


is contemplated, if some excision appears to be dictated by 
abnormal «option of the tissues it should be as little as 
possible, to leave a superabundance of tissue for the 
NND follow. The preliminary stitches are inserted 
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near the ends of the posterior section before the nasal mem- 
brane is incised. (Fig. 1138.) 


Incision of the Nasal Membrane. 


Incision is made in the membrane, corresponding in length 


x Fig. 115. 


Fig. 114. O 
Fig. 114.—Beginning the poster19* suture; “no touch" needle. 
'* Fig. 115.—Po r sutures inserted. 


to that already NN e"sac. First, however, the pledget 
of cotton is with agy and the membrane is explored from 
within the nose f surance as to the situation of the middle 
turbinate rela to the membrane. The position of the 
turbinate AS etermine a variation in the line of incision. 
In gener, e forward flap should be larger than the pos- 
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terior, since it has a thicker bone surface to cover, and 
both flaps should be ample for the purposes of suture to the 
now separated surfaces of the sac. The necessary liberat- 
ing incisions, perpendicular to the opening, are not made 
until the uniting sutures are ready to be drawn close (see 
below). 


Sutures. 


The corresponding edges of the membranes thus prepared 
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Fig. 116. 


Eie IIT 
Fig. 116.—Posterior sutures co Cp. anterior sutures include the periosteum. 
Fig GD ciosing of wounds. 


are now joined wi Nee sutures each, of 000 catgut. The 
nasal membran& fl$ps should be of depth sufficient to permit 
their being, dgawn outward to meet the flap of the tear sac, 
which atte rou not be dragged into the nasal cavity. The 
stitchea Qs which the posterior flaps are to be united are 
ins and before they are drawn tight liberating incisions 
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are made in the mucous membrane to allow for the flap being 
drawn back. Then the adhesion of the posterior tissues is 
made by the three sutures being drawn together and fastened, 
one at either end and others between. (Figs. 114, 115.) The 
process is repeated with the anterior flaps, with this difference, 
however, that besides passing through the tissues of the two 
membranes the suture is also carried through the periosteum 
and the soft tissues covering the nasal process of the superior 
maxilla. The new anterior portion of the duct is thus fixed to 
that bone by the attachment of the nasal membrane flap to 
its (elevated) periosteum. (Fig. 116.) The surface wound 
is closed with silk sutures (Fig. 117), and is treated by simple 
dry dressing. No intra-nasal dressing is used. The stitches 
are removed in six to eight days and subsequent dregsing is 
not necessary. In closing the surface wound ever nee ution 
must be taken against unduly visible scar. 


XII 
ROTATION OF SKIN FROM CHEEK AND NECK 


Ever since the present intensive development of plastic 
surgery began, that is to say during the past five or six years, 
attention has been concentrated upon devising methods by the 
use of which the making of new disfiguring scars could be 
avoided. Pedicle and tubed skin flaps are notably open to that 
objection, and to dispense with their use as much as possible 
recourse has been had to the free full thickness graft. But 
while the technical handling of the Wolfe graft, has been so 
far perfected that almost unvaried success i attainable, 
there remains the limitation that skin brou UNE a distant 
part never provides a perfect match for AQ Skin of the face 
by which the healed implant is surrou NO Nee full thickness 
graft from the eyelid gives an p nexceptionable result, 
but now and again even that i iSpy ptibly off color. What 
would appear to be the RA solution of the problem has 
been evolved by extending, he limit of its surgical possi- 
bilities, the so-called “F Goh” method of sliding, advancing 
and stretching the siege cheek, of the neck, and, at need, 
of the chest. 

This athe tif Patina advantages over all others. Skin 
slid or advancetfn this way is better supported by vascular 
supply thai implant that can be devised. When imposed 
upon it bed it is not exposed to any of the risks which, 
inet e of the pedicle flap, and still more with the Wolfe 
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incisions by resort to which the ee 
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graft, give rise to apprehension during the period of nd um 
Reanimation of the Wolfe graft is only assured after many 
days of constant care, during which the elements of life are 
renewed by penetration of vessels from the host, and sensible 
variation from the proper degree of pressure will suffice to 
cause it to fail. Apparently for skin rotated on the cheek 
there is no problem of equal gravity for nature to solve and 
therefore no such watchful aid is exacted from the surgeon. 
Dressings, with their numerous and unforeseeable possibilities 
of infection, in many cases can be dispensed with altogether. 
In addition there is the consideration, of almost paramount 
importance, that the new covering is the actual skin of the 
face, not to be distinguished from its surroundings. The scar 
remaining after the closing of incisions is, as compa with 
other end results, of minimum degree. 

The substitution of this for other and QJ Satisfying 
methods was therefore much to be desired, ą e questions 
calling for answer were as to the extent to ch the principle 
of rotation could be carried, and a he nature of the 

Q of defects could be 
accomplished with the minimum om aining scar. As to the 
latter, Imre was the first to ish that the older method 
of straight incision was c in that it was apt to leave 
secondary defects involN A. problems in nearly 
every case. He infer aui that if the incisions con- 
formed to the are ofa giYcle there would be the nearest possible 
approach to P). apposition of the skin edges when the 
advancement amade. The method of semi-circular wound 
closing da om Celsus and is the most ancient as well as 
the mo ern. The incision to produce it takes precedence 
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over, and to a large extent eliminates, those straight incisions 
that formerly were considered adequate, eliminating also 
many of the procedures based on that conception. However 
considerable may be the amount of skin surface to be advanced, 
the releasing incisions will be in this general form, and 
however extensive may be the undermining necessary to make 
praetieable the advancement that too will proceed toward the 
limits set by a larger concentric arc. 

In surgical experiments as to the extent to which the 
principle of rotation of the cheek skin may be carried, Esser 
may be said to have shown the way. His book, “Die Rotation 
der Wange" discloses at once the boldness of his conception 
and the adequacy of his application of it to surgical practice. 
He has not hesitated to draw upon the fullyresources of 
the cheek, and where necessary to DENN f the skin 
of the neck, to replace a deficiency of St any magni- 
tude on the face, including the coveri f defects on the 
nose. In all such cases, the issues, Qer undermining, are 
rotated round a point on the Q (Biss. 125, 5128, 127. 
128, 129.) 

The adoption of methods soundly based in anatomy and 
physiology was inevitable. will be observed from study of 


actual cases here prese , the rotation and advancement, to 
cover the original de nd also the secondary and even the 
tertiary defects, e carried far down on the neck, and at 
need to the er and chest. The incidental technical 
problem is that-6f accommodating the different lengths of are 
when the] ons are to be closed. To meet the peculiar need, 
suturi roceeds from below upward, while at intervals 


NS gular excisions are made to eliminate the puckering 
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that otherwise would be produced by the junction of a longer 
with a shorter wound edge. 

A very nice example of rotation is afforded by the procedure 
of de Blascovics (1918) for the correction of an ectropion 
produced or accompanied by a long scar downward from the 
inner canthus. Excision of the scar is followed by under- 
mining and advancement, and on the lateral side an angular 
incision is made into which, when the lid is raised, a small flap 


o 


S 


Fig. 118.—Advancement of skin and ancho S a small flap on nasal side. 


from the nasal side is sutare i the surface tissues which 
have been rotated an NA independent of that at which 
the tarsal fold is MS (Fig. 118.) 

Where the lid iXhed in ectropion, well down on the face, 
by a scar that, d to the lid, excision of the scar is 
followed by lays releasing incisions. When the lid is drawn 


up there SQ a secondary defect of irregular shape. Exten- 
sive and ing, in the general form of an arc, permits free 
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rotation of the skin from all sides and the covering of the 
defect (Imre). (Fig. 119.) 


ct. i 


Fig. 119.—Excisifn wed by releasing incisions, concentric undermining and 
advancement of skin. 


sc HU or other skin loss, at the inner canthus, 
ism ue tter covered by advancement than by pedicle flap. 
defect has been defined the skin is incised in a 
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circular sweep carried well upward on the forehead. At the 
end of the incision an angular section of the skin is removed. 
After free undermining the skin is rotated downward along 
the curved incision and sutured at the lower end of the 
defect. This is followed by slight corrective excision to 
reéstablish the commissure (Imre). (Fig. 120.) 
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Fig. 120.—Advancement of skin along curved line of incision, Teplacement of loss 
at inner canthus; commisure reéstablished by lat cedure, C. 


| 
| 
Extensive loss on the lower Aevi may be similarly 


replaced, provided the cheek UR. rom scar. Angular 
excisions at the external ie. at the base of the curved 


incision, whieh is made in wide sweep, are necessary to 


facilitate the rotation aft e skin has been undermined 
(Imre). (Fig. 121.) AQ 
The condition indi in Fig. 122 is that of a star-shaped 


scar whose points(inyést the lower lid, the nose, the buccal 
canthus, and |agexal areas of the cheek. Excision of the scar 
is followed hyrqW dermining and reassembling of the sections 
left by ning excisions. The reconstruction begins by. 
MASS the rim margins, to which support is given by flaps 
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of skin advanced to new positions alternatively from the medial 
and the lateral sides. It will be noted that curved, rather than 
straight, incisions are used for defining the flaps, with the 
usual angular excisions at the ends. The rotation, which 
involves practically all of the skin of the cheek, is much 
facilitated by the advancement on curved lines of approxima- 
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Fig. 121.—Extensive undermining Cy oe to cover large defect on lower lid. 


tion, the stretching RG ore uniformly distributed over the 
whole area (Imre) NN 

The method igpreadi adaptable to cases of a type not 
infrequently et-Wwith in the region of the orbit and the nose, 
in which Sd is not merely distortion of the lid but actual 
loss of e tissues, including part of the nasal bony arch. 
Tha% consideration is to provide a lining for the defect 
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that is to be covered. This is effected in two stages. Marginal 
skin flaps are turned in on the lateral and inferior borders 
and sutured together, after which a flap of mucous membrane 
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Fig. 122.—Rotation ep r undermining, following excision of star-shaped scar 
GP: menn deep ectropion. 


is damda in the nose, lifted and swung outward and 
NS inturned skin flaps. A curved incision outward 
towanN ear facilitates the realignment of the lid rim. 
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When this has been done, an irregularly shaped secondary 
defect remains to be covered. From its lowest angle a second 
curved incision is carried down toward the angle of the jaw. 
The skin between the upper and the lower lines of incision is 
undermined and advanced to cover the defect, the process being 
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Fig. 123 GN ting loss with ectropion. Skin flaps turned over and united, 2, to | 
whi joined, 3, flap of mucous membrane. Curved incisions and undermining 
NNS reconstruction of lid and covering the defect when the cheek skin is 


1. Candition. 2. Scar excised; ectropion released; skin undermined and advanced to 
cover facial defect in four stages (see Fig. 124). 


Fig. 124.—Ec at lid and at mouth caused by scar following severe burn, 1, were 
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succ after excision of the scar, by a defect, 2, covered partly, 3, by advance- 
NS in. Later, after extensive undermining, advancement of cheek skin to 


the defect, 4, leaving secondary defect covered by undermining and 


m 
NN 
sis ement from further down on the cheek and neck, 5; resulting neck defect 
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ed after further undermining, 6. 
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facilitated by undermining of the skin above, below and beyond 
these lines. The socket can be prepared for reception of a 
prosthesis in the manner already described. (Fig. 123.) 

The procedure illustrated in Figure 124 demonstrates the 
possibilities of advancement and rotation by stages. Here the | 
scar investment was so extensive as to produce contraction in 
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the whole area between the lower lid and the angle of the 
mouth. Excision of the whole area of scar, followed by lifting 
of the lid, exposed a long and wide defect. In the first 
stage, the skin was advanced to cover about half. Later, the 
skin between two incisions was advanced to complete the | 
cover. This left a secondary defect, which was covered by | 
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skin freed for undermining and advancement by a curved 
incision on the neck. This left still another defect, which was 
closed by undermining and approximation. 
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MAJOR DEFECTS AND GROSS ORBITAL INJURIES 


There are, however, losses in and around the orbit for whose 
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repair these methods do not apply, notably such as result 
from mutilating surgical interference. For the correction of 
such conditions there can be no such thing as standardization. 
Every case must be studied in terms of the actual loss and of 
the age and physical condition of the patient. A first considera- 
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tion is to ascertain what parts are left of the tissues. If therë 
are sufficient to admit of their being brought together to 
form a cover for the orbit, that may be, for persons of a certain 
age, sufficient for the purpose. With the orbit so covered the 
absent eye can be simulated by a prosthesis combined with 
spectacles. Or it may be practicable, at a later stage, to line 
the socket (as before described) and to make an opening for 
a glass eye. Fortunately, the making of prostheses has been 
brought to so high a degree of perfection that some manner 
of simulation of the natural is available in even the most 
hopeless appearances. 

On the other hand, for many of these major defects there 
is much that can be done by means of plastic procedures. They 
are too various to classify. Each condition must be aken by 
itself. But the cases are few indeed in which th &e not be 
useful application of some or several of the m QÙ described 
in the various chapters of this book. Her ill suffice to 
mention a few of the more familiar cond Ks and to indicate 
what can be done for improvement. Q 

Where the tissues around th Q are altogether gone, 
leaving the gaping and sigh appearance inevitable to 
such a condition, it is ae o provide a cover that can 
be adapted to the recepti a glass eye. A pedicle flap 
is raised on the neck Qy* nding down over the shoulder. 
It is made twice the v at the distal end. The main pedicle 
is tubed. The widé enfis divided and both parts are also tubed. 
The reason for thts latter is that when the two flaps are brought 
up to place ave two surfaces, one of which serves for 
the linin the other for the exterior. As has been said 
repeat NS ere cannot be a permanent repair unless there is 


a linigg.* The two sections are brought to the place of repair 
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and are there sutured in such wise as to both cover the orbit 
and leave a fissure between the two portions. It is obviously 
important that in general line this fissure should conform to 
the natural palpebral fissure on the other side. Some time 
after the pedicle has been returned, and when the incorporation 
of the graft with the surrounding tissues is complete, the 
fissure can be widened by excision. The two leaves of each 
simulated lid are then separated to permit the introduction of 
an epidermal lining to carry a prosthesis. With some tattooing 
to stimulate the cilia the procedure is complete. (Fig. 130.) 

A condition of some frequency in wound injuries is that of 
a deep depression in the area immediately beyond the external 
canthus, often accompanied by distortion of the canthus itself. 
The problem is to raise the skin out of the furrow within which 
it lies and to sustain it at the normal skin 1 ter it has 
been raised. Beginning at the lid rims, cuyo incisions are 
carried back beyond the sides of the ig to meet in an 
angle at the far end. General excisio ws within the area 
so bounded, and until a true base h xO! reached. Into the 
hollow, grafts of fascia carryin re inserted, filling the 
cavity. Then the skin on both es is undermined and approxi- 
mated, the first suture beingXéarried through both skin and 
tissue at the point wher canthal angle is definitely estab- 


lished (Wheeler). ( e a) 
In some cases of nsive burn, the denuded area, after the 


removal of alls seen to pass well beyond the eyelid region 
on all sides. Thé-fiose, the region under the brow, the cheek 
below the i -orbital sulcus, and outward from the sulcus to 
or inclugige/part of the malar area, all may be involved. The 
of correction does not differ, except in degree, from 


prin 
EE in the chapter on covering both lids. But the 
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Fig. — Orbital loss of all elements. Replacement by means of a tubed pedicle, 


OWble at distal end, 1, one side of which serves for lining, the other for cover, 2, 
: e“double tube allowing simulation of the fissure. After consolidation the aper- 


ture is widened, 3, shaped and the leaves separated to allow introduction of 
prosthesis, 4; tattooing for simulation of cilia, 5. 
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difference of degree is of importance, since there are several 
curvatures to be taken into account. The only cover practically 
available is the Thiersch graft, which can be had in any 
quantity. The main problem has to do with the application 
of uniform pressure at every point where the graft meets the 
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Fig. 131.—Depression of outer canthus. Oven of scar; 2, determination of com- 
missure; 3, fat-fascia grafts to fill cavity 4, approximation after undermining. 


surface of the defect his, as has been explained, there 
is nothing to equal Wid of stent. While warm, it repro- 
duces every pha the surface to which it is applied, and 


when cooled, a covered with the graft, the apposition 
between grå d surface is perfect in consequence. With 
the ordina teet the mold lies well down within the orbital 
ANO Here it cannot be so confined. It is therefore 
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necessary to provide a support for that part of the stent which 
actually caries the graft; this is best done by adding to its 
size, fitting the extension over the malar area at the same time 
the impression of the defect is taken. With such addition the 
whole mold can be covered and held firmly in place by a 
bandage, the added lateral pressure tending to maintain the 
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Fig. 132.—Adaptation of mold to ensure apposition of Thiersch aua over 


extensive area of irregular surface. 


| contact at all the curvatures. After-care a same as for 
the Thiersch transplant on a smaller fie Fig. 132.) 


| P ET SW E 


TON 2 
E 


/ 
* 
Fig. 133. Dekrssion from fracture of bones at orbital margin; correction by implant 
NC of costal cartilage. 
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Depressions of various kinds and of different degree are 
found around the orbit, often as sequele of surgical injury. 
In many instances the remedy consists in raising the skin, 
which is otherwise adequate, and putting under it something to 
hold it at the normal level. Fat, fascia, cartilage and bone 
can all be drawn upon for this purpose. In Fig. 131 we have 
seen the fat and fascia used. Fig. 133 shows a case in which the 
depression below the lower lid, caused by fracture and surgical 
removal of particles of bone at the inferior orbital margin, has 
been corrected by the insertion of a piece of costal cartilage. 

Surgical interference at the frontal sinus often produces 
such a depression, the skin being held fast to the inner plate. 
The correction can be made without disturbing the adhesion to 
the plate, which might be dangerous, by dividing the skin and 
inserting between its halves two or three mor ey cartilage 
whieh bridge the distance between the so arts of the 
frontal bone. Over the bridge platform so ructed the skin 
resumes its normal position. (Fig. 134,) sses along the bony 
margin of the orbit are frequently urere Replacement, 


Fig. ANDES. over frontal sinus area; skin elevated over strips of costal 


cartilage in form of bridge. 
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if the loss at the frontal, zygomatie or maxilla is so considerable 
that an inlay of cartilage is not sufficient, can be made by an 
osteoperiosteal graft from the ileum or the tibia. Such grafts 
can be nicely taken with the Albee electric saw and the par- 
ticles can be carefully shaped. The judgment of the operator 
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Fig. 135.— Depression filled by packin ascia strips. (Note curved incision on thigh.) 
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must decide the ad f the graft, but it is important that 
a flare of Dd ft on the sides of the graft for suturing 


to the periosteu iU) host. The usual pressure bandages are 
applied. O ut the fourth week massage should be com- 
menced, a oM until the normal relation of the new 


bone ENS overlying tissues has been attained. 
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When the depression is on the cheek, due, for example, to 
trauma or surgical interference, there is no objection to leveling 
being accomplished by filling the depression. Fascia is the 
material of preference. Cut in a longish strip, it can be inserted 
gradually and is easily manipulated until the depression has 
been filled. Note that in taking fascia from the thigh the 
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Fig. 136.—Depression in forchea Sy raised over bone graft mortised in place, 3. 


exposing incision ex be curved, not straight.. The sequelae 
of pain, etc., which follow fascia excision after straight incision 
are avoided &f.the curved incision is employed. Also there is 
reduced rj keloid formation. (Fig. 135.) 

Ae eraft can be utilized to eradicate the depression left 
W happens after certain types of injury, there has been 
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surgical removal of an area of bone from the forehead. Bone 
1 placed next to bone, as has been stated, does well. Here the 
expedient is to take a bit of bone from the tibia (preferably) 
| give it the shape of the cover of a sugar bowl, and emplace it 
) over the area of bone loss through an incision large enough for 
the purpose, so raising the skin to the normal level. (Fig. 136.) 
A condition somewhat alarmingly frequent in cities of 
cosmopolitan population is that which results from attacks or 
encounters in which the knife plays the principal part. It 
would seem that the eye is a favorite point of attack, and also 
that the injury often, perhaps generally, because of the instinc- 
tive defense, falls short of total. destruction. When the 
contractile action of the resulting scar has been established, 
the typical appearance is that shown in Fig. 137. band 
of scar extends from a point on the rim margin, traksi g the 
upper lid and the eyebrow and extending w Cap on the 
forehead. Usually the lower lid is also severe ith prolonga- 
tion downward. Lid rim, lid cover and ow are drawn 
upward by the scar contraction in t case, and in the 
| other rim and lid are drawn p ere is lagophthalmus 


as well as disfigurement. Corre begins with complete 
extirpation of the scar, which extends to all the elements. The 
surface section, skin and mug&@/is separated from the tarsus, 


leaving, however, along«t , a small flap on each side 
released by generous ANNÉE from the rest of the tissues. 
Below the tarsus Grin the conjunctiva is separated, 
advanced and supared. The two sides of the tarsus are next 
t on a straight line but by means of several 
ions, as shown. The two small flaps at the 
proximated with the utmost care, on a line a 
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Fig. 137.—Typical knife wound; cicatricial retraction, 1; relieved by excision and 
separation, 2; followed by separate closure of conjunctiva, 3; margin and tarsus, 4; 
and pre-tarsal elements, 5. 
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little removed from that on which the tarsal sections are 
brought together. (As stated elsewhere, the suture in the 
tarsus just at the rim is the all important one, since it 
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Fig. 138.—Cicatricial retrácti ; released by excision, 2; the defect being closed 
after undermining andXgecgndary incision, 3; also closed after undermining, 4. 


determines Bu there will or will not be subsequent 
indentatian he surface tissues are sutured last. If the 


whole NS ure has been carefully done à minimal sear will 
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replace the original, and its tendency is to disappear if iis 
precautions advocated in the chapter on sutures are observed. 

A scar on the forehead may exert a somewhat similar 
lifting influence upon the lid and the eyebrow. The correction 
is much more simple. After the scar has been excised and the 
lid is drawn down to place, eliminating the lagophthalmus, the 
forehead defect can be closed by undermining and advancement 
of the skin. Frequently, as indicated in Fig. 138, it may be 
necessary to make a secondary incision at the line of the scalp. 
Further undermining permits the closing of the primary and 
secondary defects without recourse to any replacement graft. 


-g 


loss of face; ectropion from cicatricial contractions from malar area to infra- 
bital margin. 2. Eyelid repair by full thickness graft from upper lid of opposite 
side. Later a second graft from the same lid was placed under first. (Complete 
facial replacement; scars to plane out later. j 


| 
] 
{ 
| 


PLATE XI 


PLATE XI 


TURBINATE MEMBRANE GRAFT ş 
Graft from covering of middle turbinate to vedi 


ocular conjunctiva. 


MUCOUS MEMBRANE GRAFE 


Graft of mucous membrane from within ip to replace 
loss of palpebral conjunctiva. 
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DISTORTION OF THE TARSUS—ECTROPION 


In normal conditions the inner, concave, curvature of the 
tarsal plate conforms to the convex curvature of the eyeball. 
Within the lid the tarsus is so placed as to sustain the rim 
margin in its normal relation with the rim of the opposite lid. 
Deviation or distortion disturbs the relation of the inner surface 
of the lid to the eye, which is exposed to friction by the cilia 
if the bend of the tarsus is inward, and to the drying and 
hardening action of the atmosphere if the bend ig Qutward. 
A bend in either direction displaces the rims, ren impos- 
sible the accurate closing of the palpebral fissur Q@inally, such 
distortions displace the lacrimal puncta an isturb, if they 
do not interrupt, the natural drainage o conjunctival sac. 

In the chapters dealing with th ing of the lids the 
correction of such conditions, and © that are the common- 
place of ophthalmic surgery, hav en taken for granted, as 
being well within the field offfamiliar surgery. Nevertheless, 
any one engaged in the vant rast surgery may be obliged 
to deal with these con(N 7 either as incidental to another 
operation or because example, one could not very well 
pass from the eroi: of an upper lid and leave even a slight 
ectropion of the er lid unattended to. 

p ll 


Ectropions: 
By QS tward bending of the tarsus, however caused, the 
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eye is exposed and its relation with the inner surface of the 
lid and with the lid rim ceases. There is, moreover, a serious 
blemish upon the personal appearance. 

A first point to determine is whether the bend in the tarsus 
can be got rid of by some readjustment of the tissues which 
cover it or if there must be excisions from the plate itself 
before the normal relation can be reéstablished. 

Where the condition is caused by the presence of contractile 
scar, elimination of the scar is the necessary preliminary to 
correction. The resulting surface defect may be susceptible 
of repair by slight shifting of tissues or it may require a full 
lid cover. For the more extensive procedures the reader is 
referred to other chapters. In the present chapter some exam- 
ples are given of the procedures to be preferred in & number of 
typieal presentations of the ectropion conditis, They are 


cited somewhat in the order of increasing di lty. 
1. A very common condition is that i ich the ectropion 
is produced by the presence of a smal on the lid surface. 


Two incisions, beginning just Kan res out-turned lid and 
meeting at a point well down £o the orbital margin, are 


so located as to include the a f scar. Within the incisions 
the scar is eliminated from.fhé’skin and also, if present, from 
the muscle strands. A gular section of the skin is left 


to be drawn up with id after the scar excision is complete, 
and after, if ES excisions have been made from the 
cartilage to str@iggtén it. The dependent skin flap will prob- 
ably have C undermined to permit the free return of the 
lid to the al position, the correctness of its alignment 
being US closing the palpebral fissure. If the lid is too 


Jon ection is made by the excision of a V-shaped section 


a 


OPERATIVE PROCEDURES 291 


of the cartilage and conjunctiva; if too short a canthotomy will 
be necessary. When the rim position has been satisfactorily 


i 


Fig. 189.—Ectropion; incisions followed by undermining, raising of 4j oss of 
wound in Y form. Q 


restored, the surface wound is closed by ermining and 
approximation, resulting in lines of sutu G the form of a Y 
(Wharton Jones). (Fig. 139.) Q 
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2. Should the presence of scar be so considerable that its 
complete eradication leaves no triangular skin flap within the 
space outlined by the incisions, releasing incisions are made 
on both sides, outward and slightly downward from the superior 
angles of the wound. When the lid is returned to position, 
after being rendered freely mobile by undermining, approxima- 
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Fig. 141.—W incisions to facilitate correction; not recommen « ess secondary 
defect can readily be closed after undermi 2 


tion of the wound edges results in su oe in the form of 


a T (Dieffenbach). (Fig. 140.) 
3. Where the looseness of XR below the everted lid 
renders it obvious that the othée ti8Sues would not be properly 
sustained by the skin cover, tKS)meisions are so made that the 
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NS 142.— Transposition of flaps A and B, the latter on stretch, to sustain 
lid when raised. 
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subsequent suturing will result in a tightening of the lid cover 
(Guerin). (Fig. 141.) If, however, there is reason to look 
for secondary defects of considerable size, it may be better 
not to rely upon this method but to prepare the lid for reception 
of a Thiersch graft. 

4. Another method of stiffening the restored lid by putting 
the skin on stretch consists in transferring an angular skin flap 
from an inferior to a superior position on the face, the trans- 
posed flap being of such size that it must be stretched some- 
what in attaining its new position. Incision is made 3 mm. 
from the line of the cilia and extending from about the middle 
of the rim to beyond the angle of the canthus. Then from the 
first point another incision is made and carried back so that 
the skin section so delimited has a width of 8 to 10 mm. This 
second incision is somewhat less in length than dede Then 
a third incision is made, completing the lines of reversed, 
and ending a little past the point of the Aeon The 
second section, thus delimited, is of aboyt same width as 
the first. The skin above the first incj NS is undermined to 
admit of the lid being raised to plac skin of the second 
section (marked B. in Fig. 142) ialso undermined and lifted 
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iSi Fig. 143.—Advancement of flaps on stretch. 
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from its contacts with the orbicularis. The section marked A. 
is not undermined. The skin flap B. is carried over to fill the 
defect occasioned by the lifting of the lid. Some stretching 
will be necessary to enable it to cover the defect completely. 
To cover the defect left by its transference, the skin below is 
undermined and advanced and sutured at the lower edge of 
section A. (Elschnig.) 

5. A similar procedure for the stiffening of the raised lid 
is that in which the incision under the line of the cilia is carried 
across the whole width of the lid, with a generally parallel 
incision 8 to 10 mm. distant. The curved incision by means 
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Fig. 144.—Support of raised lid at external ca uen e of flaps on stretch. 


of which the space between is friyided into two sections starts 
from the line of the first TADY about one-third the distance 
from the canthus and s about the same length before 
meeting the second ingi When the lid is raised there is a 
defect which is co by undermining and advancing the 
lateral section s the inner canthus and the other section 
to cover the secówdary defect. (Lagleyze.) (Fig. 143.) 

6. MS afra method of transposing contiguous skin flaps, 
this tim ou. area of the outer canthus, stiffening is given 
tot S lid by stretching the skin support outward and 
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upward over the area adjoining the tail of the eyebrow. 
(Denonvilliers.) (Fig. 144). 

7. In this area of the outer canthus another method of 
putting the skin on stretch consists 
in excising, beyond the angle and Sra 
above it, a long triangular section "Ni 
of the skin. When sutured at the | 
superior margin of the wound the 
flaccidity of the lid cover is over- 
come. (Kuhnt.) (Fig. 145). Or 
the wedge excision may be made in Fig. 145.—Support of lid at external 
the vertical direction, and a nar- mr cd eei cau et Skin 
row strap of skin, freed just below 
the rim, is carried over on stretch to the superior AY of the 


defect. (Meller.) (Fig. 146.) 
8. It has been assumed in the povedanes gi escribed 


that the lid when raised required no o— the matter 


of pase as eompared with the lid ri 


osite, except in 
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Fig. 146. S raised lid, at medial canthus, by stretching of small flap with 
S upper border close to cilia line. 
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regard to the cover. It does occur, and frequently, that the 
interior, tarsal, fold is also too long. For that condition no 
correction is possible other than excision of enough of the 
cartilage to bring the line of the rim to the proper length. 
Excision of a wedge from the everted conjunctiva and tarsus, 
base at the rim, will produce the needed shortening as to that 
part when the tissues have been reunited.  Excision of a 
somewhat larger triangle of skin is made with the base outward 
from the angle of the external canthus, to take up the excess 
of the lid cover. (Kuhnt-Dieffenbach.) (Fig. 147). 


O E 
Fig. 147.—Reduction of laxity by angular excision MSIE and conjunctiva, followed 


by advancement of skin over triangular ar d external canthus. Closure 
after excision from the inner leaf may leav a&e pucekring, to be corrected by 
excision and approximation. 


9. Orthe lid may be short&add by the excision of a wedge 
including all the elements, de muscle, tarsus and conjunctiva, 
made near the outer s, followed by reunion. For a 
stay, a strap of skin Wi over a distance of three or four 
mm., passing the f the eyebrow, thus bringing some skin 
of the cheek, a lite on the stretch, to the support of the lid at 
that part vq the excision has been made.  (Argyle- 
Robertso OV Fig. 148). 

IN rrection of a lid that has become atonie may call for 
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the excision of a wedge of considerable size and of the fuii 
depth of the lid, inclusive of all the elements. The middle of 
the lid is the least desirable location from which to take such a 
wedge, but the atonic condition may require so considerable 
an excision that it is best made there notwithstanding the less 
satisfactory condition after reunion and the undesirable surface 
appearance. If practicable such an excision should be made at 
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Fig. 148.—Full thickness angular excision; support by upward xS ao: 
of small flap. Č 


the outer canthus. It is always import (Mat the sutures 
employed in reassembling should be D ed as to conserve 
the accurate alignment of Eg conjunctiva, tarsus 
to tarsus, muscle to muscle and iSo skin. The method of 
applying the sutures of primary. abe! secondary tension is indi- 


cated in the aecompanying dr s. (Adams and Von Ammon.) 
(Fig. 149.) But see the ^ g” device. (Fig. 78.) 
11. .A combination ome of these procedures, with cer- 


tain refinements of €€chic conducive to a good esthetic result, 
is that devised by de*Blascovies (1921). With a plate inserted 
below and the N¢4lightly stretched, the conjunctiva is freely 
separated fr e tarsus with straight scissors. "Two mattress 
sutures x rried from the conjunctival side through all the 
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tissues, emerging from the skin, where the ends are allowed to 
hang. The insertion is 2 or 3 mm. below the lid rim. An 
incision is made in the skin, some distance inward from the 
angle of the canthus; it is carried down for about 3 mm. and 
then outward for about twice the distance. Parallel incisions 
in the skin delimit the amount to be excised to allow for the 
shortening of the cover and consequent stiffening of the lid. 
A triangular skin excision is made farther out and upward.in 


Fig. 149.—Method of reuniting lid elements (separada Dien laxity necessitates full 
thickness excision preliminary to re Meg marginal line. 


the cantho-temporal area and$the~two defects are joined by 
another line of incision along @hich the skin will be advanced 
later on. Then a rhom ofa! excision is made from the full 
thickness of the lid rated conjunctiva excepted). <A 
strong suture is car hrough the parts so separated, a little 
below the cilia | KO s the parts are drawn together the skin 
is advanced upWatd and outward to cover the skin defects. 
The mattrég6Quutures holding the conjunctiva are tied over 


small Auct metal. No suturing of the conjunctival edges is 


necesa. (Fig. 150.) 
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Sear Ectropion. 

Most of the procedures so far described have to do with 
the correction of lid eversion without the complication of the 
presence of much, if any, scar. There is little or no skin defect 
in these types of cases. On the contrary, the reduction of the 
skin surface and the stretching of what remains is often the 
key to the correction. 

The condition is essentially different when the ectropion has 


= 
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Fig. 150.—Separation of conjunctiva, followed by Qu through all other elements; 
to r 


s? Position sustained by two 
face and one strong suture at 


advancement of the remainder toward outer 
mattress sutures from conjunctiva throu 


wound closure. O 


been produced by the contr le action of scar. The problem 
then becomes one of ther ment of tissues, rather than the 
abstraction of iting es Raising the lid and carrying 
the skin to place wrthN# is out of the question. Since the skin 
coating of the id “ed been drawn down first, pulling the lid 
after it, relea: the rim by incision must be followed by 
dissection Oe sear before the lid can be raised. When it 


* 


has XN wn up a defect remains of at least the extent of 
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the lid surface and probably much more. The covering of 
these defects has been dealt with in other chapters; the 
examples here given apply rather to cases in which the repair 
is incidental to correction of the ectropion. 


Correction by Free Graft of Eyelid Skin. 
The method much to be preferred, if the defect is not too 
large and the upper lid is in good condition, is to transplant a 
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Fig. 15 + GN in ectropion by scar, 1; prepared for surgical adherence, 2; released 
a n to place after excision of scar, 3; defect covered by free graft from 
id, 4. 
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free graft from the eyelid to the injured part. The method of 
making the transfer has been described elsewhere. The several 
steps of the procedure are illustrated in Fig. 151. The lids 
are prepared for close adhesion by rawing the edges at opposing 
points in three situations, one of which is a little to one side 
of the pupil, not just over it. Mattress sutures are emplaced 
over small metal plates; the threads are carried through the 
lower lid 2 to 3 mm. below the line of the cilia, from without 
inward; the threads are then carried from within outward 
through the upper lid and again passed through rubber or 
metal plates over which they are to be tied later; the ends are 
left free and are held out of the operative field. Holding the 
lower lid by forceps at the lid rim, the operator establishes the 
defect by eliminating all scar, whether on the surfaca Ny in the 
subcutaneous tissues. The edges are shaped, dise slight 
overexcision if need be, to conform to th Cini-elliptical 
form of the. graft which can be taken fro & upper eyelid 


with the maximum of advantage. Then palpebral fissure . 


is closed and the mattress sutures ed under moderate 
tension. A pattern is made of t DN in tin-foil, applied 
to the upper lid, and the graft ig ised and sewn into place 
below. The edges of the wougg on the upper lid are approxi- 
mated. Dressings as sere the chapters on lid covering. 


Correction by Thierse ft. 

When the lifting of the ectropionized lid presents a defect 
of greater size, ty can be covered by an amount of skin that 
can be spare m the upper lid, the surface repair may be 
effected Ni emplacement of a Thiersch graft. It does not 
match N ll as the eyelid graft, but as compared with all 
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other coverings it has several advantages. It is thin, it is 
flexible, and the certainty of “take” is absolute. In the situa- 
tion disclosed behind these scar ectropions, however, much 
delicacy of handling is called for. 

Incision is made just below the cilia and carried around the 
rim from canthus to canthus. The lid is lifted as the scar 
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Fig. 152.—Ectropion released by iff , 1; leaving relatively large defect, 2, after 
scar excision; mold covere dermic graft, 3; inserted in cavity over which 
undermined skin is dr sutured to graft and to tissues of margin, 4. 
Wound is closed, 5, NND mold is withdrawn engrafted cavity spreads out 
and gradually ass mal level 6. 


by which i& invested is cleared away by excision. Any 
adjustmen quisite to the reéstablishment of the right line 
of the re are made according to one or another of the 

N already outlined. The margin of skin left depending 
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from the lid rim is slightly undermined, so that the mold 
carrying the graft can be passed under and held by this margin 
of skin. The skin below the defect is separated from the under- 
lying tissues, to admit of its being afterwards drawn up over 
the mold. A hollow mold of “stent” is fitted to the defect, 
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Figs. 153 and ede of supporting graft. 


withdrawn, and ovi gi sides by a Thiersch graft, raw 


surface outward. T old, so covered, is reinserted, the 
superior edges nunc the groove before described. 
Retention suture tüfee or four, are carried through the skin 
below the def CREE the edges of the graft (thus making 
the graft acd continuous), through the skin below the cilia, 
and AN the stitching may be reversed. Tension is 
SS 
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applied and the skin beyond the lower edge of the defect is 
drawn up level with that of the lid rim. The undermining 
in this area is just enough to admit of raising the skin to the 
desired level. A temporary ectropion is produced by the ten. 
sion. The eye is closed and the usual pressure dressings are 
applied. After five or six days the sutures are removed 
and the mold is taken out. A cavity appears, thoroughly 
engrafted; the tint is a pearl pink. In time the cavity levels 
out under the natural tensions of the adjacent skin. If the 
ridge which appears around the line of junction does not 
plane out, it can be reduced later by excision, followed by 
approximation of the new wound edges.  (Esser-Gillies.) 
(Fig. 152.) 

An alternative method of applying the mold is to have it 
held in place by a dental prosthesis of the ký S acd by 
Mr. Thomas Jackson of London. Here, b eans of a coil 
spring attached at the top of the usual s of movable bars, 
which in turn are attached to a fixture @rmnovably fastened to 
the teeth, an even, continuous "ee upon the mold ean be 
maintained. (Fig. 153.) 
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XIV 
DISTORTIONS OF THE TARSUS—ENTROPION 


The simplest form of inversion of the lid, trachiasis, may be 
present without there being much, if any, bending of the lid, 
although if it is allowed to continue the bend will become pro- 
nounced. It is usually accounted for by laxity of the skin, 
and may be corrected by an elliptical incision from the skin 
surface. A convenient method is to test the position by means 
of manicure nail clippers (Fig. 155) the skin being\ drawn 
together under just enough pressure to mark th <A along 
which excision is to be made. Syproximating e excision 


draws the line of cilia back to its place. O 


Fig. 155.—Me "e determining degree of laxity of skin. 


In ease FM of the skin requires correction in the 
SS er than the vertical direction, an angular excision 
305 
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is made, point downward, with liberating incisions in the skin 
outward from the base on both sides. Approximation places 
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Fig. 156.—Correction of trichiasis by excision of lid skin in vertical direction. 


the skin on stretch and corrects the condition. Kus Graefe.) 
(Fig. 156). 
In certain types of cases the inturn of cilia at the ends 


of the lids c (o corrected by resort 
guit Ux to the Z j e and transposition of 
m DS the "e. tlined. (Spencer Wat- 
Lares Fig. 157.) 

more severe cases, the skin 
Fig. 157.—Correction of trichi- np is accompanied by separa- 
woe que [I n of the lid at the intermarginal 
NN line. The separation is made first, 

then the skin exci . When the skin edges are approximated 
the flap bearjng"the cilia is lifted well back from the rim by 
the suture on. This exposes a narrow raw surface, which 


can be yw covered by a mucous membrane graft from the 
sche-Arlt.) (Figs. 158-159.) 
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Fig. 158.—Correction of trichiasis by crescent excision from lid ski companied by 
separation of inter-marginal line; exposed surface covered ous membrane 
graft. 


. SS [i 
; SS Fig. 159.—Sectional views of foregoing. 
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To avoid the intermarginal incision, Hotz (Fig. 160) incised 
the skin at a level just below the distal edge of the tarsus, 
followed by excision of a strand of the orbicularis muscle. The 
lower lip of the wound is stitched to the upper 
border of the tarsus. The needle is passed first 
from the exterior inward through the skin of 
the upper wound edge, then through the upper 
border of the tarsus and finally, from within 
outward, through the lower lip of the skin 
wound. This fixation of the skin to the tarsus, 
together with the weakening of the muscle by 
excision, corrects the inversion. In a variation 
Fig. deo- Some Of the Hotz method devised by Anagnostakis, 

strands of the — excision of both skin and muscle strand is made 


orbicularis, O, 


are excised  oyer the tarsus nearer to the ita. When the 
with the skin : $ 

at the sulcus, sutures are tied (after the Ge plan of inser- 
S and the 


shortened re- tion) there is a slight rd bend of the 

mainders are e Pet 

held by a suture tarsus, carrying the ci tward and upward. 

rl Mo bain belo, mote eR he need for inserting 

tarsus. the middle MM the tarsus a little nearer 
at the ends; otherwise there 


the rim will be lifted ou osition at the middle. (Fig. 161.) 

The Snellen oper» ig. 162) is addressed to the remedy 
of the condition there is a bend in the tarsus. After 
incising the skín g¥fid exposing the tarsus by the excision of 
the lowermogt, muscle strands, a prismatic section is excised 
from the S along its whole length. To bring together the 
edges» e angular wound in the tarsus, a suture is intro- 


the rim than v 
will be imperfect don n the approxiation is made and 
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duced into the tarsus above the wound, passed downward 
between the tarsus and the skin, and brought out a little above 
the rim. Here the threads (two of them, in the mattress 


Fig. 161.—Excision of skin, and of T rands near the margin, producing definite 


SO the cilia. 


form), are tied „oò and the ends are carried up to the 
forehead, where are made fast with adhesive tape. The 


tension so appli a the gap in the tarsus, draws the cilia 
and rim out , and also provides all the apposition necessary 


S 
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Fig. 162.—Prismatic excision from the tarsus, anteriorly, E, is O by insertion 
of a suture in the tarsus, A. Carried down between the ti vv emerging near 
the cilia, P, it is carried to adhesion on the E tension closing the 


incision, I. 
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for the closing and healing of the wound in the skin. Panas, | 
to meet an exceptional case, carried the Snellen method still | 
farther, completely detaching the lowest section of the tarsus 
and setting it at right angle to the remainder. The tension 
stitches he carried outward through the rim at the inter- 
marginal line. (Fig. 168.) 
A similar application of suture tension appears in the 
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Fig. 164.— Tension sutures to restore no go tarsus after excision of 
redundant, 


Gaillard-Arlt method of c $ spastic entropion. Two : 
threads are entered j the lid rim and are brought | 
downward between t rsus and the skin, emerging on the 
cheek. One such n suture is inserted at the outer and | 
another at the jn third of the lid surface. The ends of | 
each are tigh ied over a small roll of adhesive plaster or | 
iodoform, The tension should be sufficient to produce a | 
ight ectropion. The horizontal fold of skin which | 
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forms on the lid is excised, correcting the entropion. The 
sutures are left in place until cicatricial bands have been formed / 
along their course. (Fig. 164.) 

For the correction of cicatricial entropion, due to shrinking 

of conjunctiva and tarsus, Gaillard devised still another appli- 

cation of suture tension. At the inner and outer thirds of the 

| lid, tension sutures are introduced, with two 

needles, starting from the deepest part of the 

À retrotarsal folds of the conjunctiva, emerging at 

the surface. Then the threads are carried back, 

vertically through the tissues anterior of the 

tarsus, emerging a little below the cilia. The 

a two ends of each suture are drawn as tight as 


e necessary over a roll of adhesive plaster and tied. 
(Fig. 165.) XS 

| An operation for turning t negas has been 

rie nie noe reported by de Blascovies. llows for a pris- 


tares At S matic excision, with thee near the conjunc- 


EM pur- tiva, leaving a e atia tarsus along the lid | 
rim. Atthe end of the procedure this part swings | 

outward. The rest of the aeria from its adhesions, 
except the levator tendon, tyme over, and reinserted, the lower 
edge thus again Bes ontact with the tarsal border at 
the rim. Sutures fr os emerging at the surface at a 
slightly higher pe ablish the new contour. (Fig. 166.) 
The lid is e Gr over a spatula and held back by two 
threads inser e Some distance apart at the rim, the ends 
knotted a d well back. Incision is made in the con- 
junctiva rund the line of the rim and at a distance of 
3 SS second, parallel, incision is made about 2 mm. lower, 
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Fig. 166.— QN n of entropion by excision of prismatic section, A-B-C, followed i 
by sepia of conjunctiva, 2, 3, 4; placement of suture threads, 5; separation 
wy g of the tarsus, 6, 7, and fixation in the new position, 8, 9. | 
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and the membrane between the two is excised. The con- 
junctiva is separated from the tarsus, the dissection being 
carried as far back as possible, to allow for exposition of the 
tendon of the levator. Three mattress sutures are inserted at 
the edge of the conjunctival fold so released, the stitches 
entering from the conjunctival surface, brought over and the 
ends allowed to hang down. Incision is now made through 
the tarsus on the line 3 mm. from the rim. Held by the 
forceps at this edge, the tarsus is dissected from the anterior 
tissues to the same distance as on the conjunctival side. Exci- 
sion is made of the prismatic section along the edge. At the 
distal edge of the tarsal plate the fibers of the levator tendon 
are freed except at the middle, where a strong pedicle of the 
tendon is left on which the tarsal flap can be «turned over 
completely, so that what was the inner surf da the medial 
canthus becomes the outer surface at the iat @anthus. The 
threads which have been allowed to hang ee are now carried 
from the conjunctiva through all the s S to the surface and 
tied there, the point of emergen a € higher than the 
line which separates the two Fa he tarsus, which are in 
this way brought into na and ultimate reunion. 
Reversal of the curve of the tefsus corrects the entropion. 
The condition may esented in which the only correc- 
tion of entropion ¢ definite distortion of the tarsus, or 
some condition in tarsus itself, is the excision of a con- 
siderable portign Qf^the tarsal body. In such case one begins 
id and incising the conjunctiva on a line 


by everting Jh 
2to3m ow the rim. To that depth the tarsus should 
d 


be pre when at all possible. The conjunctiva is sepa- 
rà rawn down, exposing the tarsus, which is incised 
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qq dise s 


1 and 2, and distorted tarsus, 3 and 4, the defect, 5, being covered 
f mucous membrane, 6. 
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along the whole of its length near the rim. From this incision 
dissection is made on the anterior tarsal surface, after which 
by another incision, the portion to be eliminated is freed for 
removal. Usually in such cases the conjunctival membrane has 
also been rendered unavailable for further use by the presence of 
contractile scar. Its elimination therefore follows. The 
defect left by the excision of the tarsus and conjunctiva is 
covered by a mucous membrane graft. Later, if desirable, a 
bit of ear cartilage may be introduced between the skin and 
the membrane to stiffen the lid. (Duverger.) (Fig. 166a.) 


ay 


DISTORTION AT 


N 
1. Loss and distortion at inner canthu n nasal arch (destruction and loss of 
function at mouth by contractures (Y e and out). 2. Repair at naso-canthal 
area by pedicle flap from Bi] Patient sustained further injury to nose 


in motor accident later.) 


XV 
MINOR SURFACE PROCEDURES 


Epicanthus. 

The presence of a fold of skin covering and obscuring the 
inner canthus is congenital with the Mongolian races, infre- 
quently congenital in the white races. The condition, however 
produced, is frequently met with in cases of orbital disfigure- 
ment. The correction consists in excision of the excess of 
tissue and withdrawal of the remainder, under tension, to a 
line of approximation in the nasal area. 
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Fig. 167.—Epicanthus; approxi after crescent-shaped excision. 


Incisions are made tokiose a crescentic area, one on the 
side of the nose, the &yn the side of the commissure. After 
excision of the at) of skin the edges of the wound are 
approximated. f en.) (Fig. 167.) At need the excision 
may be extend (TY become elliptical rather than crescentic. 

In cer onditions it may be preferable to make the 
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incisions on the sides of an angle, with the point on the nose. 
Excision is then made from the skin within the angle, leaving 
an obtuse angle of skin, which is advanced and the sides 
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Fig. 168.—Advancement of angular flap after V corrective excision. 


approximated to the sides of the original angle under tension. 
(Berger.) (Fig. 168.) 


An incision on the side of the nose, bou by some 


NE 


Fig. 169.—Rotation G n incision and excision. 


- excision of skin "wf cheek below the canthus, may be 
n 


incision to relj he condition. (Modification of Morax.) 
(Fig. 163) he correction may be effected by outlining, 
by incision aa flaps of skin, one of which includes the 
ean old. This flap, shortened by excision of the sur- 
NS is shifted backward toward the nose, and the nasal 


sufficient, the a g rotated along the line of original 
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flap is advanced to afford a stay for the canthal angle. 
(E19: 170.) 
Where the epicanthus condition is bilateral, correction may 
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Fig. 170.—Transposition of flaps after incision and excision. 


be made by an elliptical excision over the bony bridge of the 
nose, followed by undermining of the skin around the,area of 
€ M 171.) 


excision, and approximation. (Ammon-Kuhnt.) 
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Fig. 171.—Elliptical v over arch of nose for correction, by undermining and 
approximation, of bi-lateral epicanthus. 


Fig. 172.2 ateral Y excision, becoming V wounds when closed, correcting 


SS bi-lateral condition. 
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Or, without intervention on the top of the bridge, comple- 
mentary Y shaped incisions may by undermining and approxi- 
mation be brought to V shaped suture wound edges on both 
sides. (Verwey.) (Fig. 172.) 


Canthoplasty. . 

Correction of the mildest form of blepharophymosis may 
be achieved by excision along both rims at the external com- 
missure, followed by suture of the conjunctiva to the new line 
of the skin. The threads are passed from without inward. 
(Von Ammon.) (Fig. 173.) 

Or the external commissure may be incised from within 
outwards, to a length of 10 to 15 mm. for more extensive 
correction, the incision engaging skin, muscle and\all the soft 
parts down to the bone. Next the conjunctivgs eunited to 

the skin at th @yternal angle of 


a the incision erwards to the 
N| 
s \ AN skin of oe and lower lids. 
(Do 


r\ UNE Fig. 174.) 
A 7 N < LN "n 
NS P Aa Qigotons. ! 
i In canthotomy, incision is 


made directly outward from the 

Q) external canthus, the shears in- 

Fig. 173.—Intermargina Ww for cluding a part of the ocular con- 
ap dT Seu junctiva. There results a rhom- 
boidal defect, the opposing upper 

and lower. A. of which are drawn together, the first suture 
being & gh the opposite angles. (Von Ammon.) Fig. 175.) 
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Canthorraphy. 

Partial or complete closing of the lids may be resorted to 
for the prevention of inflammatory conditions induced by the 
continuous exposure of the eye in lagophthalmus or other states. 

If the closure is to be partial, the lining of the lid rims is 
removed for a distance of 6 to 10 mm. The conjunctival and 
skin edges are included in the excision, and special care is to 
be given to the resection of the eyelashes and their follicles. 
The conjunctival edges are united by two or three catgut 
sutures, which are absorbed. The skin edges are sutured with 
paraffined silk, care being taken to reconstitute the commissure 
of the shortened fissure. (Fig. 176.) By the Walther method 
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the abraded rims are merely brought together by through and 
through sutures which are removed in four or five days. 
(Fig. 177.) Where complete closure is indicated as necessary, 
the conjunctiva is released, on both lids, by incision along the 
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A Fig. 175.—Canthotomy. 


intermargin Q The separation does not include that part 
“which has lacrimal function, and should end some 
mm. § f the lacrimal puncta. In this way the function 
of NS neta and the canaliculi is respected, and there is also 
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freeway for the passage of the orbital liquids at the inner 
canthus. Within the groove made by the rim incision catgut 
sutures uniting the conjunctive of the upper and lower lids 
are tied. The skin margins of the two lids are then united by 
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Fig. 176.—Canthrorraphy, AS separately joined. 


single sutures, care being ta (o respect the follicles of the 
cilia. It is not necessar remove the cilia, unless they 
appear to be in the w one or other end of the cilia line 
and then only for a4 distance. (Doyen.) (Fig. 178.) 


XVI 
ABNORMAL LID CONDITIONS, TUMORS, ETC. 


Disease in the orbital area is not part of the present study. 
The plastic procedure begins only when the disease has been 
eliminated or when the defect occasioned by it has been pro- 
duced. There are, however, some tumor conditions that are 
immediately preliminary to plastic procedures, and as to which 
it is desirable that excision of the tumor ae seca 

replaceme r?^other cor- 


Ss rection ld be in the 
mW sam nds, so that the 
f e we) can be made with 

Çj iew to the repair. A 
K umber of the more famil- 

ps Q iar conditions, with the 
e er methods indieated for re- 
pair, are illustrated in Figs. 

182 to 189. 

They are sufficiently de- 
scribed by the drawings, and 
Fig. ae ne closure by single reference to other chapters. 

N Mention may be made, 
ASY Fig. 179 in which is shown an apparatus by the use 


ofNNeh the lower lid can be held in place at the normal line 
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of the fissure without resorting to the surgical closure of the 
lids. 

It may be useful to note that where there is persistent edema 
of the lid sensible relief may be afforded by the insertion of 
threads of tubular woven silk, which encourage a local drainage 
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Fig. 178.—Total closure of palpebral fissure; separate fines and skin. 


in relief of the systemic stasis. The eq are inserted just 
below the rim, one midway in the ,eepMefmic layer, one at the 
level of the papille, and the isi corium, (Fig. 180.) 

In replacement after excisiogof"S$ome of these tumors, where 
the resultant defect is q.d and of a shape to lend itself 
to the procedure, a goo ene may be made by turning up a 
to serve as a lining, this in turn to 
be covered by a graft. The method is illustrated in 
Figs. 84-85. B^) mith has had excellent success with this 
method. 


In relati O some of the tumor excisions here illustrated 
a lesse e surgical adhesion of the lids than that described 
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in earlier chapters may suffice. 
indicated in Figure 181. 
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The method of closing is 
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surgical adhesion. 


Fig. cy for maintaining lower lid at level of palpebral fissure without 


A ——M—Má 


OPERATIVE PROCEDURES 327 


SSN 
SENAN 


NE 
í D 


MNA 


/ 


Fig. 180.—Hygroscopie threads, inserted Qu skin levels, to relieve persistent 
edem, o! the lids. 
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Fig. 181.—Partial and temporary surgical x 
adhesion of the lids. S HE 
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Fig. 183.—1, tumor, and incision for stent; 2, mold with mae graft under skin; 


3, tumor excised, lined flap ready to advance; 4, flap in note retention suture 
at canthus level. 
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Fig. 184.—Surf (Qui after removal of tumor covered by undermining and advance- 
ment AS 
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both sides. 
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Fig. 185.—Incisions to facilitate approximation after excision of surface tumor. 
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Fig. 186.—Incisions to facilitate ONE d p excision of tumor. See 
Fig. 82. 
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«o 
O Fig. 189 
Tumo ND lids and indicated methods of replacement after excision. 
Fig. 188. rom nasal side to cover defect left after excision of tumor. In 
Fig. 18 e closure of the interior section leaves a puckering of the lid, corrected 
by,eXcision and approximation. This may apply in any shortening of the tarso- 


NO tival lid section. 
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APPENDIX A 
ANESTHESIA 


By I. W. Magill, M.B., B.Ch., B.A.O. (Queen’s University, Belfast). 
Assistant Anesthetist to The Westminster Hospital, London; Anesthetist 
to the Bompton Hospital for Consumption and Diseases of the Chest; 
Anesthetist to the Plastic Department, St. Andrew’s Hospital; late Senior 
Anesthetist Queen’s Hospital, Sidcup. 

Many Plastic Surgical procedures on the face can be satis- 
factorily performed under local or regional anaesthesia. 

When, for any reason, a general anesthetic is decided upon, 
the fulfilment of certain conditions is required of the thetist 
in addition to the mere maintenance of a quiet ane ia. 

(1). He should leave a clear operative field e surgeon. 

(2). His apparatus should disturb the ve of the 
patient's face as little as possible. 

(3). He should be able to pon Sd. Nd for the 
patient without encroaching ar eptic field during the 
operation. 

(4). His method of admypi O ios should protect the 
patient from the possible er blood into the trachea. 

(5). He should lea urgeon at liberty to move the 
patient’s head into a SH without obstructing the airway. 

(6). His metho s administration should deflect from the 


surgeon the pa ’s anesthetic-laden exhalations. 
It will zu e appreciated by those familiar with the 
method, SS racheal insufflation of nitrous oxide, oxygen, 
333 
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and ether through a single catheter fulfills many of these condi- 
tions. Oxygenation is well provided for by this means, but 
expiration which takes place around the catheter is allowed to 
take care of itself, so to speak. This, in many cases, is all 
that may be required, but in others, even with the use of a 
pharyngeal airway in addition, partial obstruction to expiration 
may arise at any time and the course of a smooth anesthesia 
may be thereby upset. 

Such obstruction may be caused by the falling back of the 
tongue, by blood in the pharynx, by movement of the patient’s 
head by the surgeon, or by pressure on the lower jaw. What- 
ever the cause, the result is always the same, namely, labored 
expiration, congestion and increased bleeding, and eventually 
an exhausted patient. If blood accumulates in the pharynx, 
it will be driven out in the form of a spray w Nba 
the surgeon considerably however efficient a ex apparatus 


expiration, in the year 1922, the inaugurated at The 
Queen's Hospital, Sideup,—a hof) entirely devoted to the 
treatment of face and jaw o he has called the 
“double tube” method of en acheal insufflation. 

Briefly, the method sists of the insufflation of the 
anesthetic through a Deter in the manner already fully 
described in NEN but in addition, a rubber tube of 
sufficient caliberi ssed 2 ems. through the glottis to provide 
adequately Vid zo This expiratory tube is used on 
every possi occasion; the results have been particularly 
eratityi ana have proved that the “double tube" method has 
disia vantages. Only when both catheter and expiratory 


may be in use. <S 
In order to overcome this N d n connection with 
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tube are in position are the conditions enumerated above 
capable of fulfilment. The patient’s head can be moved in 
any direction without disturbing the tranquillity of the 
anesthesia; the exhalations can readily be directed away from 
the surgeon by means of a short piece of tubing attached to 
the expiratory tube by a metal elbow; the pharynx can be 
effectively packed with gauze when necessary, (a proceeding 
which is impossible when a single catheter is used), and by 
this means, blood is prevented from reaching the glottis and 
all outward spraying is rendered impossible. 

Preparation of the patient for this anesthesia follows 
ordinary lines. Atropine is administered beforehand in all 
cases. Morphia and hyoscine are avoided except in unusually 
robust or alcoholic subjects. 

In patients above the age of ten years, cocainin ON of the 
larynx with a 20% solution of cocain hydrochlox(@g is carried 
out by means of a nebulizer before inducifóQ? This step 
facilitates the introduction of the catheter) expiratory tube 
and ensures their retention in t gu. under light 
anesthesia without the occurrence o e 

Induction of anesthesia is ape out with nitrous oxide, 
oxygen, and ether, or ethyl chlorMé and ether, as desired. 

The method of intubatio ich follows depends upon the 
site of the operation. NOD Qro sthetic purposes, the face can 
be divided, generally s ing, into two parts by an imaginary 
horizontal line ru cross the upper lip. If the operation 
area is above tha , the mouth is available for the adminis- 
tration of tngeBbsthetic if below, the nose, when patent, 
serves the purpose. 


Gig: NS en the mouth is available, anesthesia having been 
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induced, catheter and expiratory tube are passed into the 
trachea by means of any direct-vision laryngoscope provided 
with distal illumination and a wide slot at the side. The 
catheter and tube may be fastened together with a piece of 
silk and passed by one manoeuvre, but it is preferable, and is 
no more difficult, to pass the catheter first and the expiratory 
tube afterwards. | 

The expiratory tube itself, is composed of commercial rub- 
ber which combines with resiliency a certain amount of rigidity. 
Tubing of this material is thus firmer than surgical drainage 
tubing and retains its patency under varying conditions of 
external pressure. It is, however, much softer and less bulky 
than tubing of the same internal caliber made in gum-elastic. 
The caliber of the expiratory tube should be six izes larger 


(French catheter gauge) than the catheter. T for an adult 
woman, a No. 20 F. catheter is used and a Kpirator tube of 
No. 26 F. caliber. The distal end of the wratory tube which 


enters the trachea is cut obliquely to tarte its introduction ; 
the proximal end which reaches eeth, is attached to a 
metal elbow which prevents kj CS Of the tube and, at the 
same time, prevents the rtl teeth from damaging the 
adjacent catheter. 

(2). When only the is available, and when it is patent 
on both sides, the ca passed into the trachea through one 
nostril and the ex ory tube through the other. The pro- 
cedure is as folfowa« 

The head_o e patient is allowed to rest on the table 
without a ao, in a natural position involving neither flexion 
nor eld A malleable wire stilete is placed inside the 


i ; EE 
“Double tube” endotracheal insufflation through the nose for bucca 


The catheter and expiratory tube in position. 


The same case as in the above illustration. The 


operation in progress. 
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catheter and the two are bent in the form of a semi-circle. 
Using the stilete as a guide, the catheter is now passed along 
the floor of the nose until the posterior pharyngeal wall is 
reached. It is then pushed gently onward in the middle line 
of the body until the breath sounds are heard at their maximum 
intensity by the ear placed close to the free end. If the stilete 
be now withdrawn and the course of the catheter continued 


= - ES GE) -DO SERER nmi a mr i 
Fig. 1.—Magill's Catheter Forceps. 
g 


e 


during an inspiration, the latter will pass. One trachea 
without diffculty, in most instances. O 

Should the catheter fail to enter the Qua in this manner, 
as evidenced by the absence of ingres gress of air through 
its lumen, the end is secured in Padi pharynx with a forceps 


for the purpose (Fig. 1), and passed into the trachea by direct 
vision through a seo 


The introduction AN iratory tube through the other 
nostril is often easi we n is to be expected. The tube is 
passed along the ep" the nose in the same way as the 
catheter, but ics a stilete. When the tube reaches the 


catheter whic sts upon the posterior pharyngeal wail for 
part of it rse, the catheter frequently guides it directly 
SS 
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into the trachea. Should the expiratory tube fail to enter the 
trachea in this way, the laryngoscope and forceps are used 
as before. 

Intubation having been completed, the exhalations are 
diverted from the surgeon through a short piece of tubing 
attached to the expiratory tube by a metal elbow, and the 
pharynx is carefully packed with gauze. 

Where a gross deflection of the nasal septum exists, both 
catheter and and expiratory tube can be passed through the 
free nostril in many such cases. 

It may be stated here that with practice, intubation of the 
larynx through the nose without opening the mouth, becomes 
remarkably easy. The writer has used the method with 
success in some hundreds of cases, including a number suffering 
from complete trismus. ES 

The apparatus required for the maintena Nr this anes- 
thesia need not be of any special Oud that the 
all-important technic of “double tub CF ubation has been 
mastered. Any efficient nitrous oy oxygen, and ether 
apparatus, or any endotracheal ation apparatus will 
answer the purpose in capable fands. It is important, how- 
ever, that the gases be warme fore they reach the catheter. 

Certain precautions ar sential if trauma and post-opera- 
tive complains are fe avoided. The observance of 
strict asepsis is n ays possible on the part of the 
anesthetist. C KS, expiratory tubes and laryngoscope 
are sterilized by wowing, nevertheless, and immersed in a solu- 
tion of mere 619-potassic-iodide (1-100) until required. The 
E d be as soft and pliable as may be consistent 
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with the preservation of their potency. Before introduction, 
they should be carefully lubricated with sterile vaseline. 
Expiratory tubes and laryngoscope should be treated likewise. 
Intubation through the mouth can readily be carried out 
aseptically, but in passing tubes and catheters through the nose, 
contamination occurs before the glottis is reached. The method 
has been adversely criticized on this account, but inasmuch as 
no ease of pneumonia or bronchitis has followed nasal intuba- 
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Fig. 2.—Expiratory attachment for catheters, 3 
for use in children under two years of age. 


tion in the writer’s experience within four ye t dd seem 
that the danger is more apparent than NS 


The chief complications in this Q thesia are a slight 
sore throat accompanied by hus Ye the voice. These 
occur in about 15 to 20% of pee and are usually trivial 
as they disappear in two days witheut treatment. 

In children under two y Qi age, in whom the glottis will 
not admit a rubber MN ube of sufficient internal ealiber 


at the same time às NN theter; the expiratory attachment 
for catheters "is ra in Fig. 2 has been found to overcome 


the difficulty. appliance is made of thin metal, in five 
sizes, and is Vk the mouth only. In patients as young 
as this, NS intubation through the nose has not yet been 
NS 
AS 
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attempted. The catheter, has been passed through this route, 
however, and expiration dealt with by means of an expiratory 
tube in the pharynx. 


Catheter Sizes Recommended 


(French Catheter Gauge) 


Birth: poersentontls ew. aa A a oe ane Star 79 
IS: mon Ghs7o 215 years. a wane sues LE topi 
DAV CAG AVO MV CAL Sy UR ak OUBTAD ead Ue 13 to 15 
Doveaps tO OS VOUT Sean gu asc ru 15 to 16 
S'vears to losyedrs. se ters d ea LT to.l8 
Adult woman t ee Mr EE TOSPOSZ 
Mam do od ian d are eM ee 22 to 24 


The sizes given are approximate. The physical development 
should be taken as a guide in preference to "XQ alone. 
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APPENDIX DB 
EVIL RESULTS OF PARAFFIN INJECTION 


(From an address delivered by the author at Gill Memorial Hospital, 
Roanoke, Virginia, March 19, 1927.) 

“On no account whatever should paraffin be introduced into 
the tissues of the human body. Even the initial risks are 
startling, as was shown from the beginning of the practice 
thirty years ago, when blindness and embolisms gave warnings 
that ought to have been heeded. If this stage is ed in 

e 


safety it is still positively certain that any paraffin d ed will 
have to be surgically removed sooner or later@ħ indeed it 
can be. 

If the paraffin is in one mass under t tn, there follows 


a low grade pressure inflammation, aN: S becomes encap- 
sulated with fibrous tissue, and TE tion may last for a 
long time. Sometimes the MSN disseminates by divers 
pathways, the film of fibrous jue around it undergoing 
change and setting up infla ion, which inflammation may 
cause a further spread o aterial. From this condition 
it may go into a thir ge, the material breaking up into 
pulverized and i particles which invade the meso- 
ectoderm, replacipg the structures with fibrous tissues, devital- 
izing the ski Kr resulting in inflammation, abscess, ulcer, 
and in som s malignant degeneration. In the late stages 
RN occur. On exposure, if the paraffin is found to 
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be encapsulated in one place it can be shelled out. But in the 
later stages the skin is seen to be changed to a dirty yellow 
color and an odd globule of oil may be noticed. Even before 
exposure the skin may be seen to be red or cyanosed as the 
result of circulation disturbance. As the skin has been 
destroyed, there is no good to be done by merely closing the 
incision; this will only produce inverted scar. The only course 
is to get rid of the dead skin and cover the defects so made with 
skin from another part. 

Paraffinoma is appallingly on the increase. It is a disease 
artificially produced for which there is not the slightest excuse 
to be offered by those who produce it." 


A 

Acriflavine, 64 
Adhesion of Eyelids, 

see Eyelids 
Adrenalin, 66, 68 

not used, 66 
Anemia, 63 
Anesthesia, 66, 255, 333 

Local, 66 

General, 69 

Nerve blocks, 68, 69 
Antisepsis, 64 

Imperfect, 65 
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of orbit, 25 

of corium, 50 

of eyelids, 17, 26 
Artery Island flap, 129, 158, 207 
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Bandaging, 65 
Blair-Smith needle, 217 
Bleeding, 
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History of procedures for, 213 
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Cilia replacement, 
eyebrow hair, 168 
from other areas, 175 
individual hairs, 167 
simulation of, 177 

Conjunctiva, 8 
losses in, 101 

Corium, 
layers of, 48 
arteries of, 50 
capillaries of, 50 
veins of, 52 
lymphatics of, 54 
nerve endings of, 57 
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re-animation of, 234 
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Eyelids, 
canthi of, 19 
margins of, 18 
nerves of, 29 
skin of, 16 
tumors of, 324 
veins of, 27 
Eyelids, adhesion of, 
surgical, 138, 140, 328 
by traction, 192, 324 
partial, 326 
release of, 164 
gradual release, 165 
Eyelids, cover for, 
upper, 142 
lower, 152 
both, 160 
by eyelid skin graft, 142 
by Thiersch graft, 154, 160 
pedicle graft, 155, 158 
island artery graft, 158 
migrated graft, 158 
free grafts, 176 
Eyelid skin, 
anomalies of, 120 
Eyelid skin graft, 
for upper lid, 142 
in ectropion correction, 300 
handling of, 145 
appearance in success, 147 
appearance in failure, 148 
Eye muscles, 5 
innervation of, 13 
Eye socket, 
epithelization of, 240 
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Facial paralysis, 228 
correction by tension, 231 


muscle re-animation, 230 NV 
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Glands, 
of Krause, 9, 10 
of Mall, 9, 17 
of eyelids, 17 
Meibomian, 10, 19 
lacrimal, 21 
superior tarsal, 10 
sebaceous, 46 
sweat, 47 
Grafts, 

Thiersch (see) 
Wolfe, (see) 
pedicle (see) 
artery island (see) 
mucous membrane (see) 
bone, 283 
cartilage, 201 
fascia, 284 
fat, 278 
osteo-periosteal, 283 
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knife edge, 71 
Langer’s lines, 72 
Injuries, 
by instruments, 71 
gross orbital, 275 
wind shield, 273 
Instruments, 
injuries from, 71 
for dacryocystitis, 252 
Island artery flap, 129 
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Names, index of, Names, index of, 
, Hedon, xx, 111, 114 Rouger, 37, 38 
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Hildebrand, xx Sebileau, x | 
Hotz, 308 N Smith, Ferris, xxi, 98, 99, 108, 114, 115, 
Huebner, 51 147, 227, 236, 325 
Hunt, 210 Snellen, 308 
Imre, xxi, 263, 266, 267, 268 Spalteholz, xx 
Ivy, xxi Stollweg, 103 
Jackson, Chevalier, 70 Sutton, 64 
Jackson, T., 304 Testut, xx, 12, 40, 51 
Jaesche, 78, 306 Toldt, xx 
Jobson, 133 Toti, 253 
Jones, 291 Traut, 113 
Kazanjian, xxi Tripier, 153, 175, 176 
Kilner, 95, 98 Truc, 156 
Kocher, 80 Tucker, 64 
Kollner, 196 Van Milligen, 103 
Krause, 9 Verwey, 320 
Krogh, xx, 97, 51 Waldron, xxi, 240 
Kromeyer, 167 Walther, 321 
Krusius, 167 Watson, 306 
Kuhnt, 191, 202, 295, 296 Wecker, 103 
Labat, 69 Weiner, 102 - 
Lagleyze, 294 West, 253 CN 
Laidlaw, 52 Wharton, 291 
Le Calve, xx, 54, 98 Wheeler, x QI 166, 168, 175, 183, 
Lemaitre, xxi 184, 18 278 
Lewis, 24 O 1¢z, 199, 200 
Loeb, 253 NS Qz 
McKernon, xxi eek. : 
Magill, 69, 333 Smith, 217 
Mall, 17 Mn Reuers 252 
Meissner, 57 
Merkele, 47 x of the orbit, 29 
Meller, 209, 295 sympathetic, 32 
Mirault d’Angers, 171 Nerve endings, 
Monks, 129 in epidermis, 47 
Morax, 133, 318 in corium, 57 
Mosher, 254 Sí 
Müller, 4, 13 Qy o 
Neuhof, 113 NN Orbicularis muscle, 15, 120 ; 
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Panas, 214, 311 contents of, 4 


Post, 103 arteries of, 25 
Ranvier, xx, LAF veins of, 27 

Reece, 222, pi muscles of, 5 

Riolan, 1 ça) nerves of, 29 

Risdon 1 fascia of, 4 

Ro Q2 A gross injuries to, 275 
TONG n, 296 cover for, 277 
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Operations, 
postponed or cancelled, 63 
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Palpebral fissure, 6 
Palpebral ligaments, 14 
Paraffin, 
why condemned, xviii 
Paralysis, 
see facial paralysis 
Pedicle skin grafts, 98 
lined, 208 
tubed, 99 
migrated, 135 
restoration of, 115 
not used on upper lid, 149 
exception, 151 
Pigment cells, 44, 46 
peculiar to eyelids, 17 
Plaster casts, 62 
Plica semi-lunaris, 19 
Post operative care, 
essentials of, 87 to 89 
sereened bed, 89 
adverse conditions in, 90 to 92 
open wound treatment, 91 
light therapy in, 92 
edema in, 93 
keloids in, 94 
Pre-operative treatment, 
cleansing, 61 
hospital tests, 63 
light therapy, 63 
antisepsis, 64 
Pterygium, 102 
Ptosis, 
see Blepharoptosis 


Rim margins, 18 
openings on, 19 A 
adhesion of, 138 NN 
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correction, 180 to 210 ( ) 
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Skin, 
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Skin, 
resistance to tension, 49 
muscles in, 49 
rotation of, 262 to 274 
chemical injury to, 65 
preparation of, 61, 64, 65 
Skin grafts, 
epidermic, 95 
free full thickness, 98 
pedicle (see), 99 
eyelid (see), 142 
artery island (see), 129 
restoration of, 111 
how to lift, 73 
injuries to, 71, 72, 73 
suturing of, 80 
Sutures, 72 
varieties of, 77, 78, 79 
precautions, 72, 83, 84 
tension on, 75 
dangers to, 90 
injury to, 71, 73 
protection of, por 
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Sympathetic ganglia, 40 
Sympathetic reflexes, 40 
Syphilis, 63 
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Tarsus, 10 
ligaments of, 14 
distortions of, 
ectropions, 289 to 304 
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Tarsus, distortions of, 
entropions, 305 to 316 
glands of, 10, 19 
smooth muscles of, 13 
Thiersch (epidermic) graft, 95 
cutting, 95 
wrongly cut, 110 
restoration of, 111 
mold for, 162 
release of mould, 163 
sutures for, 166 
with dressings only, 166 
appearance, 164 
Turbinate graft, 108 
Tumors of eyelids, 324 
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Veins, 
of orbit, 27, 28 
of corium, 50 
of eyelids, 18, 28 
without valves, 27, 28 
discharge through cavernous sinus, 27, 
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Wolfe (free full thickness) graft, 98 
restoration of, 112 
for upper lid, 149 

Wound closing, 75, 77, 79 

Wind shield wounds, 237 


